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Signing  a  prescription  for  the  AeroChamber  VH_. ...... 

ComfortSeal  Mask  assures  that  your  patient  is  using  an  integrated 
system  that  includes  the  on/y  valved  holding  chamber  supported 
by  15  years  of  clinical  research. 

Children  and  their  parents  will  appreciate  the  ease  of  use  of 
the  new  ComfortSeal  Mask,  while  you'll  value  the  fact  that,  as  an 
integrated  system— not  simply  a  mask  attached  to  a  spacer— all 
components  are  designed  to  work  synergistically  with  each  other 

Count  on  the  proven  leader  to  deliver. 

Delivery  of  medications  to  the  pediatric  patient  is  accom- 
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comfortable  seal  around  the  mouth  and  nose.  The  softer,  more 
flexible  ComfortSeal  Mask  makes  It  even  easier  to  coordinate 
delivery  of  medication  to  young  patients. 

For  more  information  and  a  demonstration  of  the 
AeroChamber  VHC  with  ComfortSeal  Mask,  contact  your 
Monaghan  Medical  sales  representative  or  your  Monaghan 
hospital  dealer.  Or  call  Monaghan  at  800-833-9653. 
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Its  easy  to  see  whyTheraPEF  is  becominj 
the  PEP  therapy  device  of  choice. 


Easy  to  use. 

COPD  patients  can  master  Positive  Expiratory  Pressure  therapy  quicidy.and  maintain  an  effective  continuum  of  care  away  from  hospital. 
TheraPEP  improves  secretion  clearance,  facilitates  opening  ot  airwavs  and  may  be  used  tor  the  treatment  ot  atelectasis. 

Easy  to  tolerate. 

TheraPEP  may  reduce  the  need  for  postural  drainage,  and  is  ideal  tor  patients  unable  to  tolerate  conventional  chest  physiotherapy. 

Easy  to  read. 

Highly  visible  pressure  indicator  provides  immediate,  visual  feedback  from  any  angle. 

Easy  to  adjust. 

Six  fixed  orifice  options  allow  physicians  to  prescribe  appropriate  flow  resistance  levels  for  each  patient. 

Easy  to  carry. 

Draw-string  bag  lets  patients  carry  TheraPEP  conveniendy  and  discreedy 

Easy  to  clean. 

Dunble  plastic  construction,  removable  base,  and  linear,  valved  resistor  promotes  easy  cleaning. 

Easy  to  order. 

To  order  your  TheraPEP  or  a  free  catalog  ot  I  )HI )  qu,ility  respiratory  care  products,  call  toll-free  today 

l_800-847-8000 


See  DHD  Healthcare  and  TheraPEP 
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•    Berlin,  Germany 
Hall  14.1/317 
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Imagine  a  self  contained, 
battery -po  wered  portable 
ventilator/compressor/blender 
weighing  just^Per  12-pounds, 
with  a  graphidsi  display, 
powerful  monitors  and  alarms, 
an  interactive  demo/teaching 
mode,  and  fast  startup  seqd^ 
that  allows  you  to  begin 
operation  in  as  few  as  three 
steps.  See  one  now! 


QKllP/^i^j' Instrumentation,  Inc. 
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Editorials,  Coinmtntaries,  and  Reviews  To  Note 

Kflects  of  Growth  and  Development  on  Lunj;  Function;  Models  for  Study  of  Childhood  Asthma 

(NHLBI  Workshop  Summary )— WW  Busse.  SP  Banks-Schlegel,  (JL  Laiscn.  Am  J  Rcspir  Cril  Care 
Med  1 W7, 1 5(i;  314-319. 

Inhaled  Bronchodilator  Therapy  in  Methanitally  Ventilated  Patients  ( I'lilmonary  Perspective)— 
R  Oliaiui.  MJ  Tobm.  Am  J  RespirCnl  Care  Mctl  iyy7;15():3-l(). 

Cytoniejialovirus:  The  Monster  in  the  Closet?  (Editorial  I— RP  Baughman.  Am  J  Respir  Cril  Care 
Med  1997-156:1-2. 

Pulmonary  Artery  Catheter  Consensus  Conference:  Consensus  Statement— Pulmonary  Artery 
Catheter  Consensus  Conlerence  Parlieipants.  Cril  Care  Med  l997;25(6);910-925.  See  the  related 
etliloiiuh:  Fulmimary  Artery  Catheter  Conseiimis  Conference  EC  Ruckow.  Crit  Care  Med 
1W7:25(6):W)I  and  The  I'loH-Direcled,  I'ulnwnury  Artery  Catheter  and  Outcome  in  Critically 
III  I'atients:  Have  We  Heard  the  iMst  Word?  Ml'  link.  Cril  Cure  Med  I997:25(6):W2-9(I.I 


Safety  of  One  Method  of  Sputum  Induction  in 
Asthmatic  Suhjects— HH  Wong,  J  V  Fahy  Am 
J  Respii  Cut  Care  Med  1997:156:299. 

To  assess  the  safety  of  sputum  mduclioii  ui  astiv 
matie  subjects,  we  conducted  a  retrospective  re- 
view of  data  from  351  sputum  inductions  in  78 
subjects  from  our  institution.  The  sputum  induc- 
tion protocol  consisted  of  baseline  FEV|.  pre- 
iroalment  with  albuterol  180  jUg.  postbroncho- 
dilalor  spirometry  15  minutes  later,  the  induction 
procedure  itself  (inhalation  of  3''(  saline  for  20 
mini,  and  postsputum  mduction  spnometry.  We 
found  that  sputum  induction  was  usually  well  tol- 
erated, although  some  subjects  de\ eloped  whee/e 
and  dyspnea.  Overall.  1 1  of  the  78  subjects  ( 14'/; ) 
had  a  fall  in  FEVi  of  >  20%  from  the  postbron- 
chodilator  baseline  ("excessive  bronchocon- 
striction")  during  their  first  sputum  induction 
(range:  -20  to  -69'/f ):  no  subject  developed  re- 
fractory bronchoconstriction  requirmg  hospital- 
ization or  emergency  room  treatment.  Only  1  ot 
the  54  subjects  ( 1 .9'i  1  with  a  baseline  prcbron- 
chodilalor  I'FVi  >  80';'r  had  excessive  broncho- 
constriction. whereas  U)  of  the  24  subjects  (42'/<.) 
whose  baseline  FEV|  was  <  80%  predicted  did 
so.  The  change  in  FEV,  during  sputum  induction 
was  significantly  correlated  with  the  baseline  pre- 
bronchwiilator  FHV|  percent  predicted,  the  base- 
line postbronchodilator  FKV|  percent  predicted, 
the  PC:ii  loi  methacholine.  and  the  percentage  of 
eosinophils  in  induced  sputum.  Wc  conclude  that 
1 80  ^g  albuterol  docs  not  pie\ ent  cxccssInc  bron- 
choconstriction in  all  asthmatic  subjects  under- 
going sputum  induction,  especially  in  asthmatic 
subjects  with  a  low  baseline  FEV|.  Pulmonary 
kinction  should  be  moniton;d  regularly  dunng  spu- 


tum induction  in  asthmalic  subjects  to  iiionilor 
for  excessive  bronchocoiistnction. 

KITeit  of  Failed  Kxtuhation  on  the  Outcome  of 
Mechanical  \  eiitilation — SK  Epstein.  RE  Ciiib 
iitaru.  JB  Wong.  Chest  I997;l  I2(  I ):  186. 

OBJECTIVE:  To  examine  medical  outcomes 
associated  with  rcintubation  for  extubation  fail- 
ure after  discontinuation  of  mechanical  ventila- 
tion. DESIGN:  Prospective  cohon  study  of  con- 
secutive intubated  medical  ICU  patients  who 
underwent  a  trial  of  extubation  at  a  tertiary-care 
teaching  hospit;il.  The  failed  extubation  group  con- 
sisted of  all  patients  reintubated  within  72  hours 
or  within  7  days  (if  continuous  ICU  c;ire  had  been 
requited)  of  exnjbation.  All  others  were  considered 
to  be  successfully  extubated.  Study  end  points 
included  hospital  death  versus  survival,  the  num- 
ber of  days  spent  in  the  ICU  and  in  the  hospital 
after  the  onset  of  mechanical  ventilation,  the  like- 
lihood of  requiring  >  7  or  >  14  days  of  ICU  care 
after  extubation,  and  the  need  for  mmsfer  to  either 
a  long-term  care  or  rehabilitation  facility  among 
the  survivors.  RESULIS:  Of  289  intubated  pa- 
tient.s.  247  (85%)  were  successfully  extubated, 
iind  42  ( 15%)  required  rcintubation  for  failed  extu- 
bation (time  to  rcintubation  1 ,5  +  0,2  days).  Rcin- 
tubation for  extubation  failure  resulted  in  12  addi- 
tional days  of  mechanical  ventilation.  When 
compared  with  successfully  extubated  patients, 
reintubated  patients  were  more  likely  to  die  in  the 
hospital  (43%  vs  12%:  p  <  O.(X)0l ).  spend  more 
time  in  the  ICU  (2 1 .2  ±  2.8  days  vs  4.5  ±  0.6  diiys; 
p  <  0.001)  and  in  the  hospital  ( .W.5  ±  3.3  days  vs 
16.3  ±  1 .2  days;  p  <  ().(X)1 )  after  extubation.  and 
require  transfer  to  a  long-term  care  or  rehabili- 


tation facility  (38%  vs  21%;  p  <  0.05),  Using  mul- 
tiple logistic  regression,  extubation  failure  was 
an  independent  predictor  for  death  and  the  need 
for  tfansfer  to  a  long-tenn  care  facility.  Compared 
with  those  successfully  extubated.  patients  who 
failed  extubation  were  7  times  (p  <  0.(XK)l )  more 
likely  to  die.  31  times  (p  <  0.0001 )  more  likely 
to  spend  >  14  days  in  the  ICU  after  extubation, 
and  6  times  (p  <  0.001 )  more  likely  to  need  trans- 
fer to  a  long-term  care  or  rehabilitation  tacility 
if  they  survived.  CONCLUSION:  After  adjust- 
ing for  severity  of  illness  and  comorbid  condi- 
tions, extubation  failure  had  a  significant  inde- 
pendent association  w  ith  increased  risk  for  death, 
prolonged  ICU  stay,  and  transfer  to  a  long-term 
care  or  rehabilitation  facility.  Extubation  failure 
may  serve  as  an  additional  independent  marker 
of  severity  of  illness.  Altemati\'ely.  ptxir  outcomes 
may  be  etiologically  related  to  extubation  failure. 
If  the  latter  proves  to  be  the  case,  identifying 
patients  at  risk  for  poor  outcomes  from  extuba- 
tion failure  and  instituting  alternative  care  prac- 
tices may  reduce  mortality,  duration  of  ICU  stay, 
and  need  for  transfer  to  a  long-tenn  care  facility. 

The  \  alue  of  Kmitine  Microbial  Investigation 
in  \  entilator-.\ss(Kiated  Pneumonia  J  Rello. 
M  Gallego.  D  Mariscal.  R  Soiiora.  J  Valles.  Am 
J  Respir  Crit  Care  Med  1 997;  156: 196. 

The  use  of  microbiologic  investigations  in  rou- 
tine clinical  practice,  their  value  in  guiding  anti- 
biotic prescription,  and  their  intluence  on  outcome 
were  prospectively  studied  in  1 13  consecutive 
adults  who  developed  ventilator-associated  pneu- 
monia (VAP).  Blocxl  cultures  were  performed  in 
78.7%  of  cases,  protected  specimen  brushing  in 
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95.5%,  and  bronchoalveiilar  lavage  in  only  45. 1  %. 
No  causative  agent  was  identified  in  1 3  episodes 
(1 1.5%),  and  results  of  microbial  tests  directed 
a  change  in  therapy  in  43  (38.0%).  Bronchoscopic 
results  revealed  inadequate  initial  selection  ol 
antibiotic  therapy  in  27  cases  (23.9% )  and  led  (o 
a  change  in  antibiotic  treatment.  Inadequate  ini- 
tial selection  was  still  associated  with  a  signifi- 
cantly greater  increase  in  related  mortality  than 
adequate  initial  therapy  (37.0%  vs  15.4%,  p  < 
0.05 ),  although  the  change  in  therapy  permitted 
clinical  resolution  in  17  (62.9%)  of  these  27 
episodes,  and  10  patients  were  discharged  alive. 
Bronchoscopic  results  also  permitted  the  reduc- 
tion of  the  antibiotic  spectrum  in  7  episodes  (6. 1  % ). 
This  study  suggests  that  in  patients  with  VAP, 
bronchoscopic  results  are  frequently  associated 
with  changes  in  antibiotic  therapy.  Nevertheless, 
our  findings  also  emphasize  the  critical  importance 
of  an  appropriate  early  antibiotic  therapy. 

Risk  of  Tuberculin  Conversion  According  to 
Occupation  among  Healtli  Care  Workers  at 
a  New  York  City  Hospital — J  Louther,  P  Rivera, 
J  Feldman,  N  Villa,  J  DeHovil/,  KA  Sepkowitz. 
Am  J  Respir  Cnt  Care  Med  1997;156;20l. 


Concern  about  the  risk  to  health  care  workers  of 
occupationally  acquired  tuberculosis  has  resulted 
in  extensive  and  frequently  revised  guidelines  from 
the  Centers  for  Disease  Control  and  Prevention 
(CDC).  Most  recent  stiidies.  however,  have  deter- 
mined that  community,  rather  than  occupational, 
exposure  is  the  more  significant  risk  for  tuberculin 
conversion.  To  assess  the  relative  conuibution  of 
community  versus  occupational  risk,  we  reviewed 
the  health  records  of  1 ,303  persons  employed  from 
1991  to  1994  at  St  Clare's  Hospital  in  New  York 
City,  a  hospital  with  a  high  tuberculosis  case-rate. 
Demographic  information  included  age.  gender, 
postal  zone  of  residence,  country  of  birth,  and  BCG 
vaccination  status,  while  tK-cupations  were  placed 
into  I  of  5  groups.  In  multivariate  analysis,  occu- 
pation was  significantly  associated  with  risk  of 
tuberculin  conversion,  while  postal  zone  of  res- 
idence was  not.  The  group  that  included  house- 
keeping, laundry,  and  security  personnel  and  the 
physician-nurse  group  had  the  highest  conversion 
rates.  After  implementation  of  CDC  guidelines, 
there  was  a  significant  improvement  in  the 
employee  tuberculin  conversion  rate.  At  our  hos- 
pital, occupation  was  sU"ongly  associated  with  risk 
of  tuberculin  conversion. 


No  Evidence  for  Effects  of  Family  Enviroimient 
on  Asthma:  A  Retrospective  Study  of  Nor- 
wegian Twins — JR  Harris,  P  Magnus,  SO  Sam- 
uelsen,  K  Tambs.  Am  J  Respir  Crit  Care  Med 
1997:156:43. 

The  risk  of  developing  asthma  contingent  upon 
the  co-twins'  history  of  asthma  was  analyzed  in 
a  population-bused  study  of  5,864  Norwegian 
twins.  A  primary  aim  was  to  assess  the  signifi- 
cance of  shared  environment  for  the  development 
of  asthma  from  infancy  through  age  25.  Retro- 
spective reports  were  collected  when  the  twins 
were  1 8  to  25  years  of  age.  The  risk  of  develop- 
ing asthma,  contingent  upon  the  co-twin's  history 
of  asthma,  was  estimated  using  survival  analy- 
ses, and  genetic  and  environmental  sources  of  vari- 
ation in  liability  for  asthma  were  analyzed  with 
structural  equation  models.  The  cumulative  inci- 
dence of  asthma  was  6%  for  males  and  5.4%  for 
females.  The  relative  risk  of  developing  asthma 
among  twins  whose  co-twin  had  a  positive  his- 
tory of  asthma  compared  with  those  wnose  co- 
twin  had  no  history  of  asthma  was  17.9  (95%  CI, 
10.3  to  31.0)  for  identical,  and  2.3  (95%  CI,  1.2 
to  4.4)  for  fraternal  twins.  Although  shared  envi- 
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ronment  encompasses  many  of  the  exposures  that 
are  putative  risk  factors  for  asthma  in  this  age 
range,  there  is  no  evidence  of  shared  env  iromiientaJ 
influences  for  asthma.  Rather.  75%  of  the  vari- 
ation in  liability  for  asthma  was  explained  by 
genetic  effects  and  the  remaining  variation  was 
due  to  nonshared  environmental  iiilluences.  These 
results  suggest  that  the  familial  risk  for  asthma 
is  primarily,  genetic. 

Ventilatory-Control  Abnormalities  in  Famil- 
ial Sleep  Apnea— S  Redline.  J  Leitncr.  J  Arnold. 
PV  Tishler,  MD  Altose.  Am  J  Respir  Cnt  Care 
Med  \991A5b:\55. 

The  role  of  ventilatory-control  abnormalities  in 
predisposing  to  familial  sleep-di.sordered  breath- 
ing (SDB)  was  assessed  in  ?i\  subjects  28  ±  10 
years  of  age  (mean  ±SD).  Subjects  with  (n=  10) 
and  without  SDB  {n  =  12)  were  recruited  from 
\?i  families  having  2  or  more  members  with  SDB. 
Nine  age-  and  gender-matched  controls  were 
recruited  from  families  having  no  member  with 
SDB.  Respiratory  responses  to  cucapnic  hypoxia. 
and  ventilatory  and  occlusion  pressure  responses 
to  hyperoxic  hypercapnia  with  and  without  added 
resistive  loads  (6.5  cm  HiO/L/s),  were  assessed 
through  rebreathing.  Age,  FEV|,  and  FVC  did 
not  differ  among  the  groups.  Hypoxic  responses 
(AV(:/AS.,o..)  were  significantly  lower  among  the 
first-degree  relatives  of  SDB  families  than  among 
controls  (-0.76  ±  0.47  Umin/'i  S,,,,.,  and  -1 .32 
±  0.92  Umin/';;  S.,o:,  respectively,  p  <  0.05 ).  Res- 
piratory responses  to  hypercapnia  during  unloaded 
conditions  were  similar  among  the  groups.  With 
resistive  loading,  inspiratory  impedance,  as  mea- 
sured through  the  relationship  of  mouth  occlu- 
sion pressure  (PiiH))  to  inspiratory  flow  (Vx/Ti), 
incTeased  with  increasing  hypercapnia  to  a  greater 
extent  in  members  of  SDB  families  than  in  con- 
trols (0. 16')  ±  0.054  cm  H:0/L/min  vs  0. 122  ± 
0.05 1 .  respectively,  p  <  0.05 1.  These  data  sug- 
gest that  familial  SDB  may  be  based  panly  on 
a  familial  abnomiality  in  ventilatory  control  asso- 
ciated with  blunting  of  the  hypoxic  ventilatory 
response.  The  greater  increase  in  impedance  dur- 
ing inspiratory  loading  in  members  of  affected 
families  also  suggests  a  propensity  for  dynamic 
airway  narrowing. 

.4  Rapid  Qualitative  .Assay  To  Detect  Circu- 
lating Kndotoxiii  Can  Predict  the  l)e>elopnient 
of  Multiorgan  Dysfunction — MH  Kollef.  PR 
Eisenberg.  Chest  1997;!  12(1):173. 

OBJECTIVE:  To  determine  whether  a  rapid  qual- 
itative assay  for  the  detection  of  circulating  endo- 
toxin (SimpliRF.D  Endotoxin  Test  |SRE1;  AGEN. 
Inc;  Brisbane.  Australia)  can  predict  the  occur- 
rence of  multiorgitn  dysfunction  and  hospital  mor- 
tality. To  compare  the  SRE  to  the  limulus  ame- 
bocyte  lysate  (L^L)  assay  as  a  predictor  of  clinical 
outcomes.  DESICiN;  Prospective,  blinded,  single- 
center  study.  SETTING:  Medical  ICU  of  Barnes- 


Jewish  Hospital,  St  Louis,  a  university-affiliated 
teaching  hospital.  PATIENTS:  Included  in  the 
study  were  265  adult  patients  requiring  medical 
ICU  admission.  INTERVENTIONS:  Daily  col- 
lection of  blood  samples.  MEASUREMENTS  & 
RESULTS:  Daily  detection  for  the  presence  of 
endotoxin  in  blood  during  intensive  care  and 
assessment  for  the  development  of  multiorgiin  dys- 
function (ie,  an  organ  system  failure  index  >  2) 
or  death.  On  ICU  day  1 .  55  (20.8%)  patients  had 
circulating  endotoxin  detected  by  the  SRE.  On  ICU 
day  2,  29  of  the  143  (20.37f)  patients  remaining 
in  the  ICU  had  a  positive  SRE.  The  development 
of  multiorgan  dysfunction  was  signific;mtly  gre-ater 
among  SRE-positive  patients  (44.8% )  compared 
toSRE-negativepatients(2l.9%)on  ICU  day  2 
(p  =  0.013).  Multiple  logistic  regression  analy- 
sis identified  a  positive  SRE  on  ICU  day  2 
(adjusted  odds  ratio,  4. 1 ;  95%  confidence  inter- 
val. 2.5  to  6.8;  p  =  0.006)  as  being  independently 
associated  with  the  development  of  multiorgan 
dysfunction.  A  positive  SRE  test  was  not  predictive 
of  hospital  mortality.  Direct  quantitative  mea- 
surement of  the  concentfation  of  circulating  endo- 
toxin using  the  LAL  assay  was  not  asstKiated  w  illi 
either  the  development  of  multiorgan  dysfunction 
or  hospital  mortality  (p  >  0. 1 ).  CONCLUSIONS: 
Our  preliminary  data  suggest  that  a  bedside  assay 
to  qualitatively  detect  circulating  endotoxin  is  pre- 
dictive of  the  development  of  multiorgan  dys- 
function among  patients  admitted  to  a  medical 
ICLI.  The  rapid  detection  of  circulating  endotoxin 
could  be  useful  for  stratifying  patients  into  var- 
ious risk  categories  for  the  development  of  mul- 
tiorgan dysfunction. 

Treatment  of  Acute  Severe  .Asthma  with 
Inhaled  Albuterol  Delivered  via  Jet  Nebulizer, 
Metered  Dose  Inhaler  with  Spacer, or  Dry  Pow- 
der— AC  Raimondi.  J  Schottlcnder.  D  Lombardi. 
NA  Molfino.  Chest  1997:1 1 2(  I  ):24. 

Despite  the  increasing  use  of  dry  powder  for- 
mulations in  the  ambulatory  setting,  there  is  a 
paucity  of  information  on  tlie  efficacy  of  this  ther- 
apeutic modality  to  treat  acute  severe  asthma  In 
addition,  studies  that  compared  wet  nebuli/ation 
versus  metered  dose  inhalers  fomiulated  with  chlo- 
rotluorocarbon  (CFCMDll  attached  to  holding 
chambers  have  yielded  discrep:inl  results.  Thus. 
It  is  uncleiir  which  of  tlie  3  delivery  s\ stems  would 
elicit  a  superior  bronchodilator  response,  parti- 
cularly in  patients  with  life-threatening  asthma. 
In  a  pmspective.  randomi/ed  open  design,  we  stud- 
ied the  response  to  inhaled  albuterol  (salbulamol) 
in  27  adult  astlimatics  presenting  to  the  emergency 
department  (ED)  with  an  FEV,  <  30%  predicted. 
Subjects  were  treated  with  one  of  the  following 
regimens  (9  subjects  in  each  group):  group  .A. 
mean  iSD)  baseline  FEV,  of  0.7  (0.2)  L.  received 
albuterol  solution.  5  mg.  via  a  nebulizer  (Puritan- 
Bennett  Raindrop;  Lawrenceville  GA)  impelled 
with  oxygen  (Oj)  at  8  L/min;  group  B.  baseline 
FEVi  of().6(0.15)  L.  received  albuterol.  4(X)^g. 


via  a  CFCMDI  attached  to  a  I45-mL  valved 
aerosol  holding  chamber  ( Aerochamber;  Trudell 
Medical:  London  ON);  and  group  C.  baseline 
FEV|  of0.6(O.I7)L.  received  albuterol  powder. 
400  /jg.  by  another  means  (Rotahaler;  Glaxo; 
Research  Triangle  Park  NO.  All  groups  received 
the  respective  treatments  on  arrival  in  the  ED, 
every  30  minutes  dunng  the  first  2  hours,  and  then 
hourly  until  the  sixth  hour.  Clinical  parameters 
and  FEV  I  were  recorded  on  ED  admission  and 
1 5  minutes  after  each  dose  of  albuterol.  At  the  time 
of  ED  admission,  all  patients  also  received  con- 
tinuous O:  and  1  dose  of  IV  steroids  (dexam- 
ethasone.  8  mg).  The  total  dose  of  inhaled  albuterol 
administered  during  the  6-hour  treatment  was  45 
mg  of  nebulized  solution  in  group  A  and  3,600 
/jg  of  albuterol  aerosol  and  dry  powder  in  groups 
B  and  C,  respectively.  No  significant  differences 
were  found  in  the  population  demographics,  base- 
line FEV|,  and  arterial  blood  gas  values  on  air. 
FEVi  improved  significantly  in  all  patients  after 
the  6  hours  of  treatment.  The  6-hour  area  under 
the  curve  FEV|  improved  similarly  with  the  3 
delivery  methods  despite  differences  in  the  total 
dose  administered.  No  patient  was  discontinued 
during  the  tnal  or  admitted  to  hospital  and  no  evi- 
dence of  cardiovascuUir  adverse  events  was  appar- 
ent in  any  of  the  study  groups.  These  data  sup- 
port the  view  that  the  3  delivery  methods  appear 
adequate  to  treat  subjects  with  acute  severe  asthma. 

A  Cost-Effectiveness  Analysis  of  Directly 
Observed  Therapy  vs  Self-AdminLstered  Ther- 
apy for  Treatment  of  Tuberculosis^  \VJ  Bur- 
man.  CB  Dalton.  DL  Cohn.  JRG  Butler.  RR 
Reves.  Chest  1997:1 12(  l):63. 

OBJECTIVES:  To  compare  the  costs  and  effec- 
tiveness of  directly  observed  therapy  (DOT)  ver- 
sus self-administered  therapy  (SAT)  for  the  treat- 
ment of  active  tuberculosis.  DESIGN:  Decision 
analysis.  SETTING:  We  used  published  rates  for 
failure  of  tlierapy.  relapse,  and  acquired  multidmg 
resist;uice  during  the  initial  treauiient  of  drug-sus- 
ceptible tuberculosis  cases  using  DOT  or  SAT. 
We  estimated  costs  of  tuberculosis  treatment  at 
an  urban  tuberculosis  control  program,  a  munic- 
ipal hospital,  and  a  hospital  specializing  in  treat- 
ing dmg-resislant  tubereulosis.  OUTCOME  MEA- 
SURES: The  average  cost  per  patient  to  cure 
dnig-susceplihle  tuberculosis,  including  the  cost 
of  treating  failures  ol  initial  u-cauncnt.  RESULTS: 
The  direct  ciists  of  initial  therapy  with  DOT  and 
SAT  were  similar  (SI. 206  vs  $1.22 1 /patient, 
respectively),  although  DOT  was  more  expensive 
when  patient  time  costs  were  included.  When  the 
costs  of  relapse  and  failure  were  included  in  the 
model.  DOT  was  less  expensive  than  SAT, 
w  hether  considering  outpatient  costs  only  ($1 ,405 
vs  S2,3 14/patient  treated),  outpatient  plus  inpa- 
tient costs  ($2,785  vs  S10.529/patient  treated),  or 
outpatient,  inpatient,  and  patients'  time  costs 
($3,999  vs  $12.l67/palient  treated).  Threshold 
analysis  demonstrated  that  DOT  was  less  expen- 
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sive  than  SAT  through  a  wide  range  of  cost  esti- 
mates and  cMnical  event  rates.  CONCLUSION: 
Despite  its  greater  initial  cost.  DOT  is  a  more  cost- 
effeclive  strategy  than  SAT  because  it  achieves 
a  higher  cure  rate  after  initial  therapy,  and  thereby 
decreases  treatment  costs  associated  with  failure 
of  therapy  and  acquired  drug  resistance.  This  cost- 
effectiveness  analysis  supports  the  widespread 
implementation  of  DOT. 

Methacholine  Challenge  Testing:  Safet)  ofl,o» 
Starting FEV|— RJ  Martin.  JS  Wanger, CG  Irviii, 
BB  Bartelson.  KM  Cherniack.  and  the  Asthma 
Clinical  Research  Network.  Chest  1997;  II2{  I  ):5.V 

OBJECTIVE:  The  lower  hmn  for  the  baselme 
value  to  initiate  methacholine  bronchial  hvper- 
responsiveness  testing  has  not  been  well  estab- 
lished. Recommendations  have  varied  from  >  I 
L  to  above  80%  of  predicted.  The  objective  was 
to  determine  if  an  FEV]  <  60%  predicted  was 
acceptable.  DESIGN:  Retrospective  analysis  of 
challenges  in  88  patients  with  a  baseline  FEV|  of 
<  60%  predicted  (me;m  =  45.8%;  range.  22  to  ?9%. 
SETTING:  Academic  institutions.  RESULTS: 
There  were  only  4  individuals  whose  FEV|  did 
not  return  to  >  90%  of  baseline  following  I  post- 
study  /Ji-agonist  treatment.  All  4  responded  to  a 
second  treatment.  There  were  no  adverse  seque- 
lae following  challenge  in  any  individual.  Nei- 
ther age  (up  to  79  years)  nor  gender  influenced 
outcome.  CONCLUSIONS:  In  chronic  moderate 
to  severe  asthma,  it  appears  that  bronchial  hyper- 
responsiveness  testing  can  be  safely  performed 
even  in  those  patients  with  a  low  baseline  FEV  i . 

Variation  of  Inhaled  Nitric  Oxide  Concen- 
tration with  the  Use  of  a  Continuous  Flow  Ven- 
tilator—APMC  DeJaegere,  FIM  Jacobs.  NGC 
Laheij.  JN  van  den  Anker.  Crit  Care  Med  1997; 
25(6):995. 

OBJECTIVE:  To  investigate  the  homogeneity  of 
nitric  oxide  concentrations  at  different  ventilator 
settings  in  a  delivery  system  using  a  continuous 
flow  ventilator.  DESIGN:  A  prospective  bench 
study  using  a  nitric  oxide  delivery  system,  mix- 
ing a  nitrogen/nitric  oxide  gas  mixture  in  the  ven- 
tilator circuit  with  2  types  of  continuous  flow  ven- 
tilators (Babylog  SOOOT".  Draeger.  Luebeck, 
Germany;  Infant  Star"".  Infrasonics.  San  Diego 
CA).  SETTING:  A  biomedical  laboratory.  INTER- 
VENTIONS: A  nitrogen/nitric  oxide  gas  mixture 
was  injected  at  _^  different  sites  in  the  ventilator 
circuit  (just  before  and  just  behind  the  huiiiidifier. 
and  20  cm  before  the  Y-connector).  Ventilator  (low 
(12.  15.  and  20  L/min)  and  rates  (30  to  1 10 
breaths/min  with  increments  of  10  breaths/min) 
were  changed  as  well  a.s  the  compliance  of  the  test 
lung  (0.36. 0.5.  and  1 .0  mL/cm  H:0).  Carbon  diox- 
ide, instead  of  nitrogen/nitric  oxide,  was  injected 
at  the  same  points  in  the  circuit.  MEASURE- 
MENTS &  MAIN  RESULTS:  The  mean  nitric 
oxide  concentration  increased  significantly  (p  < 


0.001 )  with  increasing  ventilator  rates  (although 
the  flow  ratio  of  the  ventilator  gas  and  the  nitro- 
gen/nitric oxide  gas  mixture  was  kept  constant) 
when  the  nitrogen/nitric  oxide  injection  site  was 
near  to  the  Y-connector  of  the  ventilator  circuit 
with  both  \entilators.  The  mean  nitric  oxide  con- 
centration did  not  change  significantly  when  the 
nitrogen/nitric  oxide  gas  mixture  was  mixed  to 
the  \entilator  gas  at  the  inlet  of  the  humidifier, 
using  the  Babylog  8000  ventilator.  Analysis  of 
ventilator  circuit  flow  patterns  showed  fluctua- 
tions during  the  respiratory  cycle.  The  magnitude 
of  the  flow  changes  was  different  at  the  3  injec- 
tion sites  in  the  \ entilator  circuit.  Real-time  mea- 
surements of  the  CO:  concentration  showed  fluc- 
tuations during  the  distinct  respiratory  phases  that 
differed  at  the  separate  injection  sites.  Mean  COi 
concentrations  showed  a  similar  pattern  as  com- 
pared with  the  mean  niuic  oxide  concenU-atlon  data 
at  the  same  settings.  CONCLUSIONS:  Mixing 
a  nitrogen/nitric  oxide  gas  mixture  20  cm  before 
the  Y-connector  results  in  an  increase  of  the  mean 
nitric  oxide  concentfation  with  increasing  ventilator 
rates.  This  phenomenon  does  not  occur  with  the 
nilrogen/nitnc  oxide  gas  mixture  mixed  at  the  inlet 
of  the  humidifier,  using  a  ventilator  with  a  through- 
out constant  flow  at  the  inspiratory  outlet  of  the 
ventilator.  The  fluctuations  of  the  main  ventila- 
tor circuit  flow  re,sult  in  changing  ratios  of  nitro- 
gen/nitric oxide  gas  mixture  and  the  ventilator  gas 
flow.  We  speculate  this  changing  flow  ratio  prtv 
duces  the  increase  in  mean  nitric  oxide  concen- 
tration within  the  ventilatory  circuit.  To  ensure 
a  constant  concentration  of  nitric  oxide  by  blend- 
ing a  nitrogen/nitric  oxide  gas  mixture  in  the  ven- 
tilator circuit  of  a  continuous  flow  ventilator,  the 
site  of  injection  of  the  nitrogen/nitric  oxide  gas 
mixture  should  be  at  the  point  where  ventilator 
circuit  flow  fluctuations  are  minimal. 

High-Frequency  Oscillatory  Ventilation  for 
Adult  Respiratory  Distress  Syndrome — A  Pilot 
Study — P  Foil.  C  Fanner.  J  Westeniian.  J  Johaii- 
iiigman,  W  Beninali.  S  Dokui,  S  Derdak.  Crit  Caie 
Med  I997;25(6):937. 

OBJECTIVE:  To  evaluate  the  safety  and  effec- 
tiveness of  high-frequency  oscillatory  ventilation 
using  a  protocol  designed  to  recruit  and  maintain 
optimal  lung  volume  in  patients  with  severe  adiill 
respiratory  disU-ess  syndrome  (ARDSl.  SETTING: 
Surgical  and  medical  intensive  care  units  in  a  ter- 
tiary care,  military  teaching  hospital.  DESIGN: 
A  prospective,  clinical  study.  PATIENTS:  Sev- 
enteen patients.  1 7  years  to  83  years  of  age.  with 
severe  ARDS  (Lung  Injury  Score  of  3.81  ±0.23) 
failing  inverse  ratio  mechanical  conventional  ven- 
tilation (Pacfc/Fio;  ratio  of  68.6  ±21.6.  peak  inspi- 
ratory pressure  of  54.3  +  12.7  cm  H:0.  positive 
end-expiratory  pressure  of  1 8.2  ±  6.9  cm  HiO). 
INTERVENTIONS:  High-frequency  oscillatory 
ventilation  was  instituted  after  varying  periods  of 
conventional  ventilation  (5.12  ±4.3  days).  We 
employed  a  lung  volume  recruitment  strategy  that 


consisted  of  incremental  increases  in  mean  air- 
way pressure  to  achieve  a  P^o;  of  >  60  torr  (>  8.0 
kPa).  with  an  Fiq,  of  <  0.6.  MEASUREMENTS 
&  MAIN  RESULTS:  High-frequency  oscillator 
ventilator  settings  (Ekj,.  mean  airway  pressure, 
pressure  amplitude  of  oscillation  [AP]  frequency) 
and  hemodynmnic  panuiielers  (cardiac  output,  oxy- 
gen delivery  [Do.]),  mean  systemic  and  pulmonary 
arterial  pressures,  and  the  oxygenation  index  (oxy- 
genation index  =  [Fio;  x  mean  airway  pressure 
X  IOO]/P.iO;)  were  monitored  during  the  transition 
to  high-frequency  oscillatory  ventilation  and 
throughout  the  course  of  the  high-frequency  pro- 
tocol. Thirteen  patients  demonstrated  improved 
gas  exchange  and  an  overall  improvement  in 
PaO:/Fio;  ratio  ( p  <  0.02 ).  Reductions  in  the  oxy- 
genation index  (p  <  0.01 )  and  Ejo;  (p  <  0.02)  at 
1 2.  24.  and  48  hours  after  starting  high-frequency 
oscillatory  ventilation  were  observed.  No  sig- 
nificant compromise  in  cardiac  output  or  Dq:  w3s 
observed,  despite  a  significant  increase  in  mean 
airway  pressure  (3 1 .2  ±  10.3  to  34.0 ± 6.7  cm  HiO. 
p  <  0.05)  on  high-frequency  oscillatory  ventila- 
tion. Tile  overall  sun  ival  rate  at  30  days  was  47%. 
A  greater  number  of  pretreatment  days  on  con- 
ventional ventilation  (p  <  0.009)  and  an  enffy  oxy- 
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"Professor's  Rounds"  conferences  ore  unique  opportunities  for  you  and  your  staff  to  learn  from  some  of  the  most  skilled,  knowledgeable, 
and  successful  people  in  health  care.  Leaders.  People  who  know  what  is  happening  in  health  care. 

Literally  thousands  of  health  care  professionals  will  view  these  programs  and  earn  continuing  education  credit.  You'll  learn  new  tactics  and  strategies 

for  the  new  era  of  health  care.  Subscribing  to  "Professor's  Rounds"  will  save  you  months  of  reading,  listening,  digging,  comparing,  and  learning  about 

the  new  health  care  and  technologies  and  procedures.  Register  now  for  an  exciting  and  informative  journey. 


Videotape  Teleconferences 

Everyone  in  your  facility  can  earn  one  hour  of  continuing  education  credit  for  each 
"Professor's  Rounds"  program.  You  are  provided  with  o  90-minute  videotape  to  view 
prior  to  a  live  30-minute  telephone  question-ond-answer  session  with  the  expert.  The 
only  equipment  required  is  a  VHS  videotape  player,  a  television  monitor,  and  a 
telephone/ speaker  phone.  The  registration  fee  for  the  Video  Teleconference  does  not 
include  the  Live  Television  Videoconference. 

I.  Mechanical  Ventilation:  Managing  Tubes  and  Aerosols 

Videotape  available 

It.  Waveform  Analysis  and  Interpretation 

Videotape  available 

III.  JCAHO  Problematic  Areas  for  Respiratory 
Care  Services 

Videotape  available 

IV.  Asthma  Disease  Management: 

Using  the  Revised  NAEPP  Guidelines  in  Practice 

July  16,  12:30-1  p  m  Eastern  Time,  9  30  a.m.  Pacific  Time 
Approved  for  One  Hour  of  Continuing  Education  Credit 
Supported  in  part  by  on  educational  grant  (rom 
3M  Pharmaceuticals 

V.  Initial  Treatment  for  the  Pediatric  Patient  In 
Respiratory  Distress 

August  20,  12:30-1  p.m.  Eastern  Time,  9:30  a.m.  Pacific  Time 
Approved  for  One  Hour  of  Continuing  Education  Credit 

VI.  Nitric  Oxide:  Issues  and  Answers 

September  8,  12:30-1  p.m.  Eastern  Time,  9:30  a.m.  Pacific  Time 
Approved  for  One  Hour  of  Continuing  Education  Credit 
Supported  in  part  by  an  educational  grant  from 
Sievsrs  Instruments  lnc./Pulmonox  Medical  Cofporation 

VII.  Reimbursement:  Solving  the  Puzzle 

November  3,  12:30-1  p.m.  Eastern  Time,  9:30  a.m.  Pacific  Time 
Approved  for  One  Hour  of  Continuing  Education  Credit 

VIII.  Marketing  Services  to  Managed  Care  Organizations: 
Not  Just  for  Managers 

December  1 ,  12:30-1  p  m  Eastern  Time,  9:30  a.m.  Pacific  Time 
Approved  for  One  Hour  of  Continuing  Education  Credit 


Live  Television  Videoconferences 

You  and  each  member  of  your  staff  can  earn  one  hour  of  continuing  education 
credit  for  each  "Professor's  Rounds"  program  without  leaving  your  facility.  Each  live 
90-minute  program  is  interactive  to  give  you  the  opportunity  to  ask  questions  and 
discuss  the  issues  further  Earn  continuing  educotion  credit  by  viewing  the  program 
live  or  by  tape  delay.  You  will  need  satellite  reception  capabilities  (KU  analog  or 
C  Band)  and  a  viewing  room  with  a  video  monitor  and  telephone.  The  registration 
fee  for  the  Live  Television  Videoconference  does  not  include  the  Video 
Teleconference. 

I.  Mechanical  Ventilation:  Managing  Tubes  and  Aerosols 

Videotape  available 

II.  Waveform  Analysis  and  Interpretation 

Videotape  available 

III.  JCAHO  Problematic  Areas  for  Respiratory 
Care  Services 

Videotape  available 

IV.  Asthma  Disease  Management: 

Using  the  Revised  NAEPP  Guidelines  in  Practice 

Videotape  available 

V.  Initial  Treatment  for  the  Pediatric  Patient  in 
Respiratory  Distress 

July  15,  12:30-2  p.m.  Eastern  Time,  9:30  a.m.  Pacific  Time 
Approved  for  One  Hour  of  Continuing  Education  Credit 

VI.  Nitric  Oxide:  Issues  and  Ansvt^ers 

August  26,  12:30-2  p  m.  Eastern  Time,  9:30  a.m.  Pacific  Time 
Approved  for  One  Hour  of  Continuing  Education  Credit 
Supported  in  part  by  on  educolionai  grant  from 
SieMTS  bislrumenls  Inc/Puknonox  Medical  Corporation 

VII.  Reimbursement:  Solving  the  Puzzle 

October  14,  12:30-2  p.m.  Eastern  Time,  9;30  a.m.  Pacific  Time 
Approved  for  One  Hour  of  Continuing  Education  Credit 

VIII.  Marketing  Services  to  Managed  Care  Organizations: 
Not  Just  for  Managers 

November  1 1 ,  12:30-2  p.m.  Eastern  Time,  9:30  am.  Pacific  Time 
Approved  for  One  Hour  of  Continuing  Education  Credit 


Complete  Program  Descriptions  ore  Available  on  the  Internet  at  http://www.aarc.org/seminars/video/program.html 
Videotapes 


Videotapes  of  the  programs  will  be  available  after 
each  Live  Television  Videoconference.  Sites 
purchasing  videotapes  only  do  not  earn  continuing 
education  credit.  To  earn  continuing  education, 
participants  must  view  the  program  at  a  site 
registered  for  the  Live  Television  Videoconference  or 
the  Video  Teleconference.  If  you  have  any  questions, 
please  call  (9/2)  243-2272. 

Accreditation 

Each  staff  member  completing  CRCE  requirements 
earns  one  continuing  education  credit  for 
o'jr'icipating  in  each  program  in  the  1997 


"Professor's  Rounds"  series,  if  you  subscribe  to  the 
entire  series,  you  and  staff  members  can  each  earn  o 
total  of  eight  continuing  education  credits.  However, 
participants  must  view  the  program  at  o  site 
registered  for  a  Live  Television  Videoconference  or  at 
0  site  registered  for  a  Videotape  Teleconference  in 
order  to  receive  credit.  Videotape-only  purchasers 
do  not  quality  for  continuing  education  credit. 

Requirements 

Live  Television  Videoconference — You  will 
need  satellite  reception  capabilities,  o  viewing 
room,  a  television  monitor,  and  a  telephone. 
Registration  fee  is  for  the  live  television  broadcast 
only.  It  does  not  include  both  the  Live  Television 
Videoconference  ond  Videotape  Teleconference. 


Videotape  Teleconference — A  videotope  of 
each  program  is  provided  to  registered  Videotape 
Teleconference  sites  after  the  live  program.  The 
only  equipment  required  is  a  VHS  videotape 
player,  a  television  monitor,  and  o  telephone/ 
speoker  phone.  Registration  fee  is  for  the 
Videotape  Teleconference  only.  It  does  not  include 
both  the  Videotape  Teleconference  and  Live 
Television  Videoconference. 

Videotapes  Only — Videotapes  of  each  progrom 
will  be  available  after  the  live  television  broodcost 
Note:  Purchasers  of  videotopes  only  ore  not 
eligible  for  continuing  educotion  credit. 
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1 997  "Professor's  Rounds"  Registration  Form 

To  register,  please  complete  the  form  below.  Make  checks  payable  to  the  AARC.  Mail  registration  form  to:  American  Association  for 
Respiratory  Care,  AARC  Videoconferences,  1 1030  Abies  Lane,  Dallas,  Texas  75229-4593.  Purchase  orders  and  credit  card  orders 
may  be  foxed  to  (972)  484-2720  or  (972)  484-6010. 


Method  of  Payment:         Check  enclosed  in  the  amount  of  $_ 
Bill  my  credit  card:         Visa         MasterCard 


D  Purchase  Order  Number 


Card  Number 


Expiration  Date 


AARC  Member  Number 
Name 


Signature  X 
Title 


Institution 


Billing  Address 
City/State/Zip  _ 


Send  Program  Materials  to  (if  different  from  above): 

Please  provide  street  address  for  UPS  shipments.  No  Post  Office  boxes. 

Name 


Telephone  Number  I 


Title 


Institution 

Street  Address 
City/State/Zip 


Telephone  Number  ( 


Site  Registration  (select  one  only):    _   Live  Television  Videoconference  or    "  Videotape  Teleconference  or    D  Videotape  Only 

Subscription  rates  do  not  include  both  the  Live  Television  Videoconference  Program  and  Videotape  Teleconference  Program.  Eoch  requires  a 
separate  registration  fee.  Registration  includes  connection  information,  course  material,  and  CRCE  packet  (for  live  and  teleconference  programs). 


AARC  Member  Rates:  D  1  program  =  $275 


J  2  programs  =  $550 
($275  each) 


n  5  programs  =  $  1 ,030  _  6  programs  =  $  1 ,236 

($206  each) 


Nonmember  Rates: 


($206  each) 

1  program  =  $330 


D  2  programs  =  $660 
($330  each) 


D  5  programs  =  $1,235  „6  programs  =  $1,482 


($247  each) 


($247  each) 


D  3  programs  =  $825 
($275  each] 

D  7  programs  =  $1,442 
($206  each) 

D  3  programs  =  $990 
($330  each) 

n  7  programs  =  $1,729 
($247  each) 


D  4  programs  =  $824 
($206  each) 

0  8  programs  =  $1,104 
($138  each) 


n  4  programs  = 
($247  each) 


n  8  programs  =  $1 ,320 
($165  each] 


Programs:    LJ  Program  I    Z  Program  II    D  Program  III    D  Program  IV    D  Program  V    D  Program  VI    D  Program  VII    D  Program  VIII 
Reception  Via  (if  subscribing  to  live  program):    1  KU  analog   "  C  Band 
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Abstracts 


genation  indexof>  47  (sensitivity  100';^.  speci- 
ficity 100%)  were  associated  with  mortality.  CON- 
CLUSIONS: High-frequency  oscillatory  venti- 
lation is  both  safe  and  effective  in  adult  patients 
with  severe  ARDS  failing  conventional  ventila- 
tion. A  lung  volume  lecruitment  strategy  during 
high-frequency  oscillatory  ventilation  produced 
improved  gas  exchange  without  a  compromise  in 
D(),.  These  results  are  encouraging  and  suppon 
the  need  for  a  prospective,  randomized  trial  of  algo- 
rithm-controlled conventional  ventilation  versus 
high-frequency  oscillatory  ventilation  for  adults 
with  severe  ARDS.  See  the  reliileil  cililorkil:  Higli- 
Frequency  Oscillatory  Ventilatiim  for  Adult  Res- 
piratory Distress  Syndrome:  Let  '.v  Get  It  Right 
This  Time!  AB  hroese.  Cm  Care  Med  /  W7.- J5(6). 
906-908. 

Kouline  Portable  ChtsI  Kadloyraphs  in  the 
Medical  Intensive  Care  Unit:  Ktfects  and 

Costs— A  Brainsky,  RH  Fletcher,  HA  Click.  PN 
Lanken,  SV  Williams.  HL  Kundel.  Cnt  Care  Med 
1997;25(5):801. 

OBJECTIVE:  To  determme  the  effects  and  jiet 
costs  of  routine  chest  radiographs  in  a  medical 
intensive  care  unit  (ICU).  DESIGN:  A  prospec- 
tive, cohort  study.  A  survey  of  experts  in  criti- 


cal care  and  pulmonary  diseases  was  undertaken 
to  assess  the  effect  of  routine  radiographs  on 
patient  management.  SETTING:  Medical  ICU 
of  a  university  hospital.  PATIENTS:  Eighty  ran- 
domly selected  patients  admitted  to  a  medical 
ICU.  Two  hundred  fourteen  experts  were  sur- 
veyed: 1 18  (55'7f  )/214  responded.  MEASURE- 
MENTS &  MAIN  RESULTS:  Daily  interviews 
with  medical  ICU  clinicians  were  conducted  to 
assess  the  radiographic  findmgs  in  the  routine 
radiographs  and  actions  taken  hased  on  these  find- 
mgs. Experts  evaluated  the  findings,  their  impor- 
tance, the  actions  taken,  and  the  probability  of 
complications  if  the  actions  had  not  been  taken 
at  that  time.  Experts  also  predicted  increases  in 
length  of  stay  associated  with  these  complica- 
tions. Presence  of  radiographic  findings,  changes 
in  management  because  of  the  findings,  net  costs 
of  routine  chest  radiographs,  cost  per  finding  that 
prompted  an  action,  and  expected  changes  in 
length  of  stay  resulting  from  the  actions  were  also 
assessed.  Seventy-two  (339} )  of  22 1  routine  radio- 
graphs (95%  confidence  interval;  26%  to  39%) 
had  findings,  of  which  44  (61%-)  were  judged 
important,  and  18  (8%.  95%  confidence  inter- 
val: 5%  to  12%)  prompted  actions.  Experts  pre- 
dicted that  each  action  averted,  on  average,  2. 1 
±  1.7  days  (SD)  in  the  medical  ICU.  Mean  sav- 


ings per  routine  radiograph  was  $98.  Net  sa\ings 
from  routine  chest  radiographs  remained  after  sen- 
sifivity  analysis  for  expected  change  in  length  of 
stay,  percentage  of  patients  with  routine  radio- 
graphs, and  percentage  of  routine  radiographs  that 
produce  changes  in  management.  CONCLU- 
SION: The  policy  of  obt;uning  routine  chest  radio- 
graphs in  the  medical  ICU  is  effective  and  results 
in  net  savings. 

Additive  Beneficial  Effects  of  the  Prone  Posi- 
tion, Nitric  Oxide,  and  AIniitrine  Bismesylate 
on  Gas  Exchange  and  Oxyjjen  Transport  in 
Acute  Respiratory  Distress  Syndrome — P  Jol- 
liet,  P  Bulpa,  M  Ritz,  B  Ricou,  J  Lopez,  J-C 
Chevrolet.  Crit  Care  Med  1997;25(5):786. 

OBJECTIVE:  To  test  the  hypothesis  that  prone 
position  ventilation,  nitric  oxide,  and  almitrine 
bismesylate,  each  acting  by  a  different  mechanism 
to  improve  arterial  oxygenation,  could  exert  addi- 
tive beneficial  effects  when  used  in  combination 
in  patients  with  severe  acute  respiratory  distress 
syndrome  (ARDS).  DESIGN:  Prospective,  non- 
randomized, interventional  study.  SETTING:  Med- 
ical and  surgical  intensive  care  units  at  a  university 
lertiaiy  care  center.  PATIENTS:  Twelve  patients 
with  ARDS  and  severe  hypoxemia,  defined  as 
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Paoi/Fio:  of  <  150  and  Fio;  of  >  0.6.  wiili  pul- 
monary arter>'  occlusion  pressure  of  <  18  mm  Hg. 
INTERVENTIONS:  liihiiled  nitric  oxide  (20  pirns/ 
million  for  15  niin)  in  the  supine  and  prone  posi- 
tion, and  intravenous  almitrine  bismesylate  while 
prone  ( 1  mg/kg/hr  for  60  mins).  alone  or  combined 
with  nnric  oxide.  ME.AiSUREMENTS  &  M.MN 
RESULTS:  Hemodynamic,  blood  gas.  and  gas 
exchange  measurements  were  pertbrnied  at 
sequential  time  pomts  as  follows:  (a)  baseline 
supine;  (b)  nitric  oxide  in  the  supine  position;  (c) 
after  return  to  baseline  supine;  (d)  after  30  min- 
utes prone;  (e)  after  1 20  minutes  prone;  (f)  nitric 
oxide  while  prone;  (g)  after  return  to  baseline 
prone;  (h)  almitrine  bismesylate  prone;  and  (i)  nitric 
oxide  and  almiuine  bismesylate  combined,  for  15 
minutes  prone.  Patients  were  considered  respon- 
ders  to  the  prone  position  if  a  gain  in  P.,o;  of  >  10 
torr  (>  1 .3  kPa)  or  a  gain  in  the  PaO;/Fio;  ratio  of 
>  20  was  observed.  Seven  patients  (58%)  re- 
sponded to  being  turned  prone.  Compared  with 
supine  baseline  conditions,  nitric  oxide  and  supine 
position  increased  arterial  oxygen  saturation  from 
89  ±  4  (SD)  %  to  92  ±  3'7r  (p  <  0.05)  and  nitric 
oxide  plus  prone  position  increased  arterial  oxy- 
gen saturation  (94  ±  3%  vs  89  ±  4% .  p  <  0.05 )  and 


decreased  the  alveolar-arterial  oxygen  difference 
from  406  ±  124  torr  (54  ±  16  kPa)  to  387  ±  108 
torr  (51  ±  14kPa)(p<0.05).  Almitrine  bismesyl- 
ate increased  Pao./F|o.  versus  baseline  ( 1 22  ±  56 
vs  84  ±  2 1 ,  p  <  0.05).  Almitrine  bismesylate  de- 
crea.sed  the  alveolar-arterial  oxygen  difference  ver- 
sus baseline  from  406  ±  1 24  torr  (53.9  ±  1 6.5  kPa) 
to  386  ±  I  12  torr  (51.3  ±  14.8  kPa)  and  versus 
nitric  oxide  and  supme  position  from  406  ±111 
torr(53.9+  14.7  kPa)  to  386  ±  1 12  torr  (51.3  + 
14.8  kPa)  (p  <  0.05),  Prone  position  alone  did  not 
improve  oxygenation.  However,  the  coinbination 
of  niuic  oxide  and  almitrine  bismesylate  increased 
Piio/FiQ;  versus  nitric  oxide  supine  and  nitric  oxide 
prone  conditions  ( 1 47  ±  69  vs  84  ±  25  and  9 1  + 
1 8.  respectively;  p  <  0.05).  In  patients  respond- 
ing to  the  prone  position  (n  =  7).  combining  nitric 
oxide  and  almitrine  bismesylate  led  to  further 
improvement  in  P^o,  compared  with  the  prone 
position  alone,  with  P,,();  increasing  from  78+12 
torr  ( 1 0.3  ±  1 .6  kPa)  to  1 1 1  ±  55  torr  ( 14.7  ±  7.3 
kPa)  (p  <  0.05),  which  was  not  the  case  when  either 
nitric  oxide  or  almitrine  bismesylate  was  added 
separately.  Heart  rate  and  cardiac  output  were 
increased  by  almitrine  bismesylate  compared  with 
all  other  measurements.  Mean  pulmonary  arte- 


rial pressure  was  decreased  by  nitric  oxide  (27  ± 
7  vs  30  ±  7  mm  Hg  nitric  oxide  supine  vs  base- 
line supine  and  29  ±  7  vs  33  ±  8  mm  Hg  nitric 
oxide  prone  vs  baseline  prone,  p  <  0.05)  and 
increased  by  almitrine  bismesylate  (36  ±  9  vs  30 
±  7  mm  Hg  baseline  supine,  27  ±  7  mm  Hg  nitric 
oxide  supine.  33  ±  8  mm  Hg  baseline  prone,  and 
29  ±  7  mm  Hg  nitric  oxide  prone;  p  <  0.05 ).  The 
increase  in  mean  pulmonary  arterial  pressure  was 
totally  abolished  by  nitric  oxide  (31  ±  5  vs  36  ± 
9  mm  Hg.  p  <  0.05).  Minute  ventilation.  n;.spiratory 
system  compliance,  physiologic  deadspace,  and 
Paco:  remained  unchanged.  CONCLUSION:  In 
ARDS  patients  with  severe  hypoxemia,  arterial 
oxygenation  can  be  improved  by  combining  the 
prone  position,  nitric  oxide,  and  almitrine  bisme- 
sylate. without  deleterious  effects. 

Low-Dose  Methotrexate  Spares  Steroid  Usage 
in  Steroid-Dependent  Asthmatic  Patients:  A 
Meta-Analysis— MG  Mann.  Chest  1997:112 
(1):29. 

OBJECTIVES:  To  determine  if  treatment  with 
low-dose  methotrexate  spares  oral  steroids  in  adult, 
steroid-dependenl.  asthmatic  patients.  DESIGN: 


Advance  Your  Healthcare  Career! 

Earn  Your  Degree  at  Home! 

Achieve  Success  Through  Distance  Education! 

Get  the  educational  credentials  you  need  to  advance  your  career  —  without 
spending  e.xtra  time  and  money  attending  an  on-campus  university.  Choose  from 
California  College  for  Healtli  Sciences'  e.xciting  line-up  of  Associate,  Baciieior's,  and 
Masters  Degree  i'rogr;iins,  "^'ou'll  enjoy  the  benefits  that  come  with  respected 
credentials  in  any  one  of  l-\  fast  growing  he;ilthcare  or  business  specialties. 

•  Accredited  Member,  Distance  Education  and  Training  Council. 

•  You  may  be  able  to  receive  credit  for  previous  college  courses  or  work 
expenence  eqi.ii\;ilent  to  college  or  university  learning. 


CALL  OR  SEND  FOR 
FREE  INFORMmON! 


1-800-961-6409 

http://wTvw.cchs.edu 

iVo  obligalion.  Act  today! 


exL 

IISS 


Call  today  or  Si'iicl 
this  coupon  to: 


CCHS 


Since  1978 

Caufornia  College 
FOR  Health  Scien(:e.s 

l)c(il  uss 

111  We.st  24th  St, 

National  City,  CA919SU 

FAX:  (619)  477-4360 

cchsinfo@cchs.edu 


YES! 


1  want  to  find  out  more  about  continuing  my  professional  education  at  home  with  California  College  kir  Health  Sciences, 
No  oblig;ition   Act  today'  Choose  one  ofthefoUotving  accredited  Degree  Programs: 


Associate  of  Science 

D  Respirators'  Teclinoldgy 
D  Respiraton' Therapv 
D  .\llied  Hcillh 
DKEG  Technt>l(>g\ 


Bachelor  of  Science  in  Business 

majors  in: 

□  Accounting  D  Marketing 

D  Finance  D  Business 

D  M;in;iuement  D  Economics 


Bachelor  of  Science 

majors  iw 

□  Health  Seivices  .Management    □  Medical  Assisting 
D  Respiratory  Care  □  Home  Health  Aide 

Name 

Suieet 

City,  'State 

Phone (  ) 

Hnspir.il  F.icilify 


Career  Diploma  Programs 

D  Dental  A.ssisting  D  EKG  Technology 

~  D  Pharmacy 

Technology 


Master  of  Science 

D  Community-  Health  Administration 
X  Wellness  Promotion 

Certificate  Programs 
(for  college  credit) 

D  Gerontology  D  Healthcare  Ethics 

D  Community  Health   D  Polysomnography 
Education  D  Business  Essentials 

D  Health  Psychology 


Apt,  => 

Zip 

_E-niail 

Phone ( 


Circle  125  on  reader  service  card 


RESPIRATORY  CARE  •  SEPTEMBER  '97  VOL  42  NO  9 


839 


Abstracts 


Articles  identified  by  computer  search  were 
excluded  if  they  ( 1 )  did  not  contain  original  data 
relating  to  the  primary  question.  (2)  had  no  con- 
trols, or  (3)  described  subjects  younger  than  18 
ye;irs  of  age.  MEASUREMENTS:  From  each  ;mi- 
cle.  the  following  was  abstracted:  rel'erence  cita- 
tion; type  ot  control;  whether  study  incorporated 
a  niti-in  period  in  which  the  baseline  le\  el  of  pred- 
nisone was  reduced  to  the  lowest  possible  dose; 
dosage  and  length  of  methotrexate  therapy;  base- 
line dosage;  and  type  of  stea)id.  Also,  (he  following 
was  determined  during  both  placebo  and  metho- 
trexate anus  of  each  study:  steroid  dosage.  FEV|. 
serious  side  effects,  iuid  alteration  in  level  of  senim 
aspartate  aminotransferase.  RESULTS:  Eleven 
eligible  studies  were  identified.  Methotrexate  treat- 
ment resulted  in  a  decrea,se  in  prednisone  or  pred- 
nisolone usage  by  an  average  of  4.}1  mg/d  or 
23.7%  of  the  initial  dosage.  The  summary  effect 
size  in  standard  deviations  (SDs)  was  -0.53  (9.5% 
confidence  interval  =  -0.29  to  -0.77).  Subgroup 
analysis  showed  that  patients  treated  with  pro- 
longed (6-month)  therapy  witli  methotrexate,  those 
with  low  long-term  usage  of  steroids  (<  20  mg/d). 
and  those  w  hose  study  design  incorporated  a  run- 
in  [vnod.  tended  to  ha\  e  the  greatest  steroid-spar- 
ing effects  w  ith  methotrexate.  CONCLUSIONS: 
Low-dose  methou-exate  has  a  significant  steroid- 
sparing  effect  in  steroid-dependent  asthmatic 
patients.  The  greatest  effect  was  evident  in  patients 
in  whom  an  effort  was  made  to  reduce  baseline 
steroid  dosage  and  in  whom  methoU-exate  was  used 
for  24  weeks.  Si-i-  the  n-lalcdediuirial:  Methotrex- 
ate Revisited— Ml-  Mullai  key.  Chest  JW7:H2 
(I):  1:1 

Ciiniparison  of  Pressure-  and  Flow -Triggered 
Pressure-Support  \entilalion  on  Weaning 
Parameters  in  Patients  Rctovering  from  Acute 
Respiratory  Failure — AS  Tiitiiiicii.  N  f  akar.  E 
(,anici.  F  Esen.  L Telci.  K  Akpir.  Crit Care  Med 
iy97;25(.5);7.56. 

OBJECTIVE:  To  compare  the  effects  of  pressure- 
and  How-triggered  pressure-support  ventilation 
on  weiuiing  parameters  during  recovery  fmm  acute 
respiratory  failure.  DESIGN:  Prospective,  ran- 
domized, clinical  trial.  SETTING:  Intensive  care 
unit  in  a  university  hospital.  PATIENTS:  Sixteen 
orotracheally  intubated  adult  patients  recovering 
from  acute  respiratory  failure  of  various  etiolo- 
gies, without  chronic  obstnictive  pulmonary  dis- 
ease. INTERVENTIONS:  Randomized  appli- 
cation of  pressure-  and  now-triggered  pressure 
support  ventilation  at  KK)'/!  and  759;  ventilatory 
support  levels  in  each  triggering  system.  A  total 
of  4  conditions  were  applied  for  ,V)  minutes  each 
in  all  pahents.  MEASUREMENTS  &  MAIN  RE- 
SULTS: Ventilatory,  respiratory,  and  hemody- 
namic data  were  measured.  For  the  measurement 
of  weaning  parameters,  pressure  and  volume  sig- 
nals were  directed  to  a  computerized  respiratory 
monitor  by  means  of  an  esophageal  probe  and  a 
How  sensor  between  the  '  Y'  piece  of  the  venti- 


latory circuit  and  the  endotracheal  tube.  During 
both  pressure-triggered  (trigger  sensitivity  ol  -I 
cm  HiO)  and  flow-triggered  (trigger  sensitivity 
of  0.7  to  2.0  L/min)  pressure-support  ventilation 
with  a  ventilator,  peak  airway  pressures  were 
applied  so  as  to  decrease  the  work  of  breathing 
pert'ormed  by  the  patient  to  zero  (full  ventilatory 
support).  Partial  ventilatory  support  was  applied 
at  75'7f  of  the  pe;ik  ai™  ay  pressures  achieved  dur- 
ing full  ventilatory  support  w  ith  each  triggering 
system.  A  total  of  4  expenmental  conditions  were 
evaluated  at  identical  F|0:  and  positive  end-expi- 
nitory  pressure  levels  during  pressure-support  ven- 
tilation in  each  patient.  Total  ventilation  volumes, 
arterial  blood  gas  data,  and  hemodynamics  did 
not  differ  among  the  4  experimental  conditions. 
During  partial  ventilatory  support,  the  work  ol 
breathing,  rapid  shallow  breathing  index,  and 
esophageal  pressure  increased  significanlK  with 
both  Uiggering  systems  when  compared  with  data 
obtained  at  full  ventilatory  support.  The  mean  data 
for  the  weaning  parameters  during  the  condition 
of  partial  ventilatory  support  were  comparable 
between  pressure-  and  flow-triggered  pressure- 
support  ventilation  (ie.  0.38  ±  0.24  vs  0.42  ±  0.26 
joule/L  for  work  of  breathing.  2.6  ±  1 .6  vs  3.3  ± 
1 .7  cm  H:0  for  tracheal  occlusion  pressure;  and 
40.2  ±  1 2.9  vs  50.4  ±18.3  breaUis/min/L  for  rapid 
shallow  breathing  index,  respectively).  CON- 
CLUSIONS: Tlie  application  of  either  a  pressure- 
or  flow-triggered  system  during  pressure-support 
ventilation  with  the  ventilator  did  not  significantly 
affect  short-term  changes  in  gas  exchange,  res- 
piratory mechanics,  and  inspiratory  workload  in 
patients  recovering  from  acute  respiratory  fail- 
ure of  various  etiologies  without  chronic  obstruc- 
ti\c  pulmonary  disease. 

A  Comparison  of  Double-Strength  Beclometha- 
sone  Dipropionate  (S4  Kg)  MDI  with  Beclo- 
methasone  Dipropionate  (42  //g)  MDI  in  the 
Treatment  of  Asthma — RA  Nathan.  KB  Nolop. 
1-M  Cuss.  RR  Lorber.  Chest  1997: 1 12(  1  ):34. 

OBJECTIVE:  To  compare  (he  efficacy  and  salety 
of  a  double-strength  loniuilation  of  beclometha- 
sonc  dipropionate  (BDP  84)  metered  dose  inhaler 
( MDI )  w  ith  that  of  beclomethasone  dipropionate 
(BDP  42)  MDI  in  the  treatment  of  chronic  asthma. 
DESIGN:  A  28-day,  randomi7.ed,  double-blind, 
double-dummy,  placebo-controlled,  multicenter 
stiuly.  SETTING:  Outpatient.  PATIENTS:  A  total 
of  423  patients  aged  1 2  to  65  years  (mean  range, 
M  to  36  years)  with  moderate  asthma  (FEV|,  50 
to  8()'/f  of  predicted)  who  required  long-term 
Inhaled  corticosteroids  were  enrolled.  INTER- 
VENTIC3NS:  Patients  were  randomized  to  receive 
BDP  84,  2  oral  inhalations  bid  (336  /tg/d I,  BDP 
42, 4  oral  inhalations  bid  (336  ^g/d),  or  placebo. 
A  fourth  treatment  arm  administering  BDP  84, 
8  oral  inhalations  bid  (HD  BDP  84;  I  ..^44 ^g/d) 
was  also  included  to  determine  whether  a  dose- 
response  relationship  could  be  demonstrated. 
MEASUREMENTS:  Spiromeln, .  clinical  obser- 


vations. RESULTS:  The  3  active  u-eatments  were 
significantly  more  effective  (p  <  0.01 )  th;m  placebo 
at  all  time  points  in  improving  FEV|.  the  primary 
efficacy  parameter;  BDP  42  and  BDP  84  were 
comp;yable  to  each  other  at  every  time  point.  Sec- 
ondary pulmonary  function  tests  (FVC.  forced 
expiratory  flow  at  25  U)  759^  of  FVC.  and  peak 
expiratory  flow  rate)  showed  similar  results.  All 
3  active  treatments  were  well  tolerated.  A  dose 
response  between  336  fjgki  and  1 .344  /Jg/d  was 
demonstrated.  CONCLUSION:  In  this  well-con- 
trolled 28-day  study.  BDP 42  and  BDP  84  were 
shown  to  be  compju'able  in  efficacy  and  safety  on 
a  microgram-for-microgram  basis.  See  the  related 
ediunial:  Asthma  Therapy:  What's  New  and  Is 
It  Necessarily  Hetter'.'   -.m  Ceniiiilis.  Ches!  IW7: 

iniii.^-s. 
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Editorials 


'WtH'< 


Pat  Biougher  RRT— We  Owe  Her  Much 


It  is  with  great  sadness  and  admiration  that  I  write  this 
editorial  about  a  unique  respiratory  therapist,  Pat  Brougher 
RRT,  until  last  month  the  Editor  of  a  unique  journal.  Rt-:s- 
PIRATORY  Care.  Although  Mrs  Brougher  will  continue  to 
assist  the  Journal  and  the  AARC  with  the  1997  OPEN 
FORL'M,  the  1997  Journal  Conference,  and  the  ever-impor- 
tant Clinical  Practice  Guidelines,  her  stepping  aside  from 
the  editorship  marks  a  major  milestone,  not  only  in  the  his- 
tory of  the  Journal  (which  has  had  only  four  editors  since 
it  first  appeared  41  years  ago),  but  also  for  the  respiratory 
care  profession. 

Tremendous,  positive  change  has  occurred  during  Mrs 
Brougher" s  1 1  -year  tenure  as  Editor.  Respiraiory  Care's 
circulation  has  increased  steadily,  paralleling  the  growth  in 
AARC  membership,  from  approximately  2.'i.()()()  in  1986  to 
40,000  today — giving  it  the  largest  circulation  of  any  peer- 
reviewed  periodical  in  the  respiratory  care  field.  The  Jour- 
nal reaches  most  major  health  care-related  institutions  in  the 
U.S.,  be  they  academic  medical  centers;  public,  private,  and 
government  acute-care  hospitals;  subacute  and  long-term  care 
facilities;  managed  care  organizations;  individual  clinics;  home 
care  agencies;  or  schools — and  has  a  steadily  increasing  cir- 
culation elsewhere  both  in  North  America  and  abroad. 

This  Journal  enjoys  a  respected  position  as  promulgator 
of  state-of-the-art  education  and  reference  materials  in  its 
field.  Particularly  strong  during  Mrs  Brougher's  editorship 


have  been  articles,  symposia,  and  special  issues  focusing  on 
applied  respiratory  science:  mechanical  ventilation,  clini- 
cal assessment  and  monitoring,  aerosol  therapy,  and  the  orga- 
nization and  deliNcry  ot  respiratt)iy  care  senices,  among  other 
topics  of  practical  importance  to  clinicians  dealing  with  res- 
piratoi7  patients.  Under  the  guidance  of  the  Editorial  Board, 
she  has  continued  the  journal  conference  series  begun  dur- 
ing the  editorship  of  the  late  Phil  Kittredge  RRT,  and  these 
have  generated  unmatched  resource  documents  for  clinicians 
everywhere — not  only  respiratory  care  practitioners  but  also 
physicians,  nurses,  physical  therapists,  students,  and  others. 
These  documents  offer  practical  guidance  for  the  bedside 
as  well  as  authorilatisc  theoretical  and  empirical  foundations. 
A  major  conuibution  for  which  Mrs  Brougher's  stewiudship 
of  the  Journal  will  be  remembered,  one  whose  influence  has 
already  extended  well  beyond  the  respiratoiy  c;ue  profession, 
is  the  American  Association  for  Respiratory  Care  (AARC) 
Clinical  Practice  Guidelines  (CPGs).  Mrs  Brougher  played 
a  crucial  role  in  the  planning,  development,  writing,  and  pub- 
lication of  the  CPGs.  of  which  the  Journal  has  now  published 
a  total  of  46  since  1991 .  The  recent  proliferation  of  CPGs  in 
all  fields  of  health  caie  has  raised  hackles  and  spawned  heated 
controversy,  but  while  it  can  be  argued  that  such  guidelines 
often  fall  short  of  the  goals  of  evidence-based  medicine,  they 
go  a  long  way  toward  promoting  safe  patient  care  and  estab- 
lishing sometimes  much-needed  practice  standards. 
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Editorial 


Most  of  all.  though,  in  my  opinion.  Pat  Brougher's  con- 
tribution as  Editor  has  been  the  growth  ot  the  RESPIRATORY 
Care  Open  Forum,  the  AARC's  annual  publication  and 
presentation  at  its  annual  meeting  of  abstracts  reporting  orig- 
inal reseiuch  in  the  field.  Someone  seeking  evidence  of  high- 
caliber  science  in  the  Journal  need  look  no  further  than  its 
Open  Forum.  In  1976  (the  year  I  first  became  an  A  ARC 
member),  the  Association's  annual  convention  featured  the 
presentation  of  19  abstracts  of  original  research.  By  1986. 
when  Mrs  Brougher  became  Editor,  the  annual  number  of 
presented  abstracts  was  70:  the  number  for  1996  was  more 
than  130.  Today  the  OPEN  FORUM  attracts  hundreds  of  sub- 
missions from  around  the  world,  has  an  acceptance  rate  the 
same  as  (or  a  bit  lower  than)  those  of  the  major  medical  spe- 
cialty societies,  and  attracts  overflow  crowds  to  several  large 
rooms  for  simultaneous  sessions  throughout  the  duration 
of  the  convention. 

An  examination  of  recent  OPEN  FORUM  abstracts,  in  com- 
parison with  those  of  a  decade  or  two  ago.  provides  convincing 
evidence  of  the  increased  scientific  awareness  and  sophisti- 
cation of  their  author-presenters — and  also  of  their  increased 
diversity.  In  1996  two-thirds  of  the  OPEN  FORUM  abstracts 
had  physician  co-authors,  and  1 1  were  presented  by  physi- 
cians; 6  were  presented  by  other  non-RCPs.  and  14  abstracts 
came  from  countries  other  than  the  U.S.  The  tremendous 


growth,  outstanding  quality,  and  increasing  diversity  of  the 
Open  Forum  of  the  1990s  reflect  in  part  the  continued  evo- 
lution of  the  Held,  but  are  owed  primarily  to  the  tireless  efforts 
of  Pat  Brougher. 

Guided  by  its  Editor.  RESPIRATORY  CARE  continues  to 
maintain  high  standards  for  the  original  research  reported  in 
its  pages.  Anyone  who  has  submitted  research  papers  both 
to  this  journal  and  also  to  other  publications  in  the  field  can 
vouch  for  this.  Especially  in  recent  years,  tlie  process  of  review- 
ing and  revising  manuscripts  has  been,  if  anything,  more  rig- 
orous for  RESPIRATORY  CARE  than  for  other  journals. 

It  is  a  great  honor  for  me  to  succeed  Pat  Brougher  as  Edi- 
tor, although  it  is  also  an  enomious  challenge.  While  she  will 
continue  to  assist  the  Journal  and  the  AARC.  her  departure 
as  Editor  leaves  a  huge  gap  to  fill.  She  is  to  be  congratulated 
for  all  her  many  accomplishments  in  the  field,  and  I  know  I 
am  joined  by  the  members  of  the  Editorial  Board,  the  Sec- 
tion Editors,  and  RESPIRATORY  Care's  thousands  of  con- 
tributors and  readers  in  wishing  her  good  health  and  much 
happiness  in  the  coming  years.  We  will  all  continue  to  ben- 
efit from  her  vision  and  guidance. 

David  J  Pierson  MD 

Editor 
Respiratory  Care 
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Respiratory  Care  Education:  Quo  Vadis? 


The  role  of  the  respiratory  care  practitioner  has  experienced 
a  dramatic  change  in  the  past  three  years.'  Managed  care  has 
swept  across  the  country,  acute  care  t'acihties  have  been  dras- 
tically downsized,  and  lumic  care  has  grown.  In  the  past  and 
during  this  period  otproloum.!  change  in  the  structure  of  health 
care  delivery  the  question  arises.  Are  new  graduates  of  res- 
piratoi-y  programs  adequately  prepared  to  enter  the  work  force? 
Perhaps  equally  as  important  is  the  question.  Are  practitioners 
cunently  in  the  vvt)rk  Ibrce  able  to  cope  with  the  changes  being 
imposed  on  them? 

First  and  foremost,  we  must  provide  a  relevant  curriculum 
to  our  students.  Curriculum  reviews  cannot  be  scheduled  for 
3-  to  5-year  intervals.  Continuous  quality  improvement  should 
be  a  factor  in  the  matiagement  of  the  curriculum.  Just  how  active 
is  your  cuniculum  review  committee?  Do  you  listen  to  employ- 
ers and  the  needs  they  are  voicing?  Your  graduates  may  have 
a  100%  pass  rate  on  the  entry-level  National  Board  for  Res- 
piratory Care  examination,  but  how  much  additional  training 
must  be  provided  by  employers  in  order  to  make  those  same 
graduates  productive  employees?  Also,  this  education  must  be 
nune  problem-focused,  linked  to  situations  people  will  be  con- 
fronted with  in  their  work  setting,  and  not  as  discipline-  and 
theory -foe  used.-  Theories  must  be  linked  to  daily  practice. 

Students  must  be  given  the  broad  view  of  health  care  sys- 
tems with  emphasis  on  the  continuum  of  care  from  acute  care, 
to  skilled  nursing  facilities,  to  home  ciire.  and  evei^  step  along 
the  way.  in  order  ti)  understand  managed  care  and  how  it  will 
affect  them.'  Building  a  core  curriculum  shared  by  other  health 
disciplines  is  key  in  establishing  the  interdisciplinaiy  care  team 
found  in  the  work  force.  An  understanding  of  the  role  of  each 
member  of  the  team  is  crucial  to  understanding  the  contribution 
each  makes  to  patient  c;u'e.  Clinical  experiences  should  be  struc- 
tured Ml  such  a  way  as  lo  olTcr  interdisciplin;u>  team  work  while 
still  in  school.  Likewise  those  clinical  experiences  must  be 
provided  in  settings  across  the  continuum  of  care.  Students 
should  also  be  exposed  to  community  activities,  health  pro- 
motion and  disease  prevention,  cominunity-based  services, 
and  home  care.  Much  has  been  written  about  multiskilling  for 
the  respiratory  care  practitioner  to  survive  in  the  workplace 
of  the  future.  In  this  issue,  Hoberty*  reports  on  a  survey  of  pro- 
gram directors,  conducted  to  determine  the  extent  of  multi- 
skilling educatieMi  incoiporaled  into  enti-y-level  prtigrams.  The 
numbers  are  not  encouraging.  In  view  of  chronic  complaints 
of  insufficient  time  in  cunent  cuniculums  or  legislatively  man- 
dated limitations  in  course  length  this  is  not  surprising.  Per- 
haps of  greater  interest  would  be  the  questions,  "How  many 
programs  are  offering  postgraduate  short  courses  to  help  prac- 
titioners already  in  the  field'.'"'  "What  skills  are  being  taught'.'" 
"At  night'?"  "On  weekends'.'"  "On  campus'.'"  "At  the  wcirk  site'.'" 


hi  order  to  function  in  this  new  order  students  must  have 
well-developed  criticiil-thinking  skills  ;ind  communications  skills. 
Ward  and  Plevak''  report  how  they  stimulate  critical-thinking 
skills  among  students  and  the  benefits  students  derive  in  the 
course  of  developing  research  skills.  Working  with  other  mem- 
bers of  the  health  c;uc  tcajii.  patients,  and  their  families  demands 
these  skills.  Use  of  patient-driven  protocols  requires  practitioners 
who  can  collect  data,  interpret  it.  and  act  upon  it.  They  must 
be  fully  computer  literate;  and.  it  is  fortunate.  sect)ndary  schools 
are  better  preparing  graduates  in  this  regard.  Perhaps  a  self- 
examination  is  called  for — Is  the  faculty  prepared  and  qual- 
ified to  teach  critical  thinking? 

The  associate  degree  as  a  requirement  for  entry  to  prac- 
tice will  help  students  entering  the  educational  streiun.  but  what 
of  practitioneiN  in  the  field  tiKlay?  It  is  incumbent  on  educational 
institutions  to  be  responsive  to  the  needs  of  practitioners  and 
employers  alike.  They  must  be  flexible  in  delivering  stand- 
ak)ne.  skill-building  courses  at  night  and  weekends,  either  on 
campus  or  in  the  workplace.  Practitioners  today  must  be  com- 
mitted to  lifelong  learning  or  they  will  be  overtaken  by  events, 
whether  it  is  restructuring  or  dow  nsi/ing.  The  addition  of  skills 
adds  value  to  what  they  can  bring  to  the  work  site.  Employ- 
ers are  not  educators  and  they  are  clamoring  for  the  schcK)ls 
to  meet  the  gap  existing  between  the  current  skills  inventt)ry 
and  the  demands  of  the  current  health  care  system. 

Quo  vadis''  Where  are  you  going? 

Robert  J  Czachowski  PhD 

Director  of  Education 
American  Association  for  Respiratory  Care 

Dallas,  Texas 
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An  Educational  Strateg)':  Research  Methods  and  Abstracting  Skills 


Some  years  ago  we  wrote  an  editorial  that  testified  to 
the  \alue  of  writing  as  a  learning  strategy.'  After  faculty 
modeled  the  exercise,  students  were  required  to  complete 
a  short  paper,  ie.  Test  Your  Radiologic  Skill.  Blood  Gas  Cor- 
ner. Pulmonary  Function  Test  Corner,  or  case  study,  dur- 
ing their  final  academic  quarter.-  Using  this  approach,  our 
2-year  community  college-based  program  hoped  to  accom- 
plish several  goals: 

•  Exercise  the  English  composition  skills  of  our  students  and 
apply  those  skills  to  w  riting  a  manuscript  suitable  for  pub- 
lication 

•  Engage  students  in  a  creative  project  that  encouraged  crit- 
ical thinking 

•  Challenge  students  in  several  aspects  of  cognitive  ability: 
knowledge,  comprehension,  application,  analysis,  synthesis. 
and  evaluation 

•  Help  students  become  "experts"  in  an  area  of  respiratory 
care 

•  Guide  students  through  an  array  of  tasks — from  selecting 
an  appropriate  case  to  searching  the  literature,  analyzing 
diagnostic  tests,  writing  a  manuscript,  and  interacting  with 
the  Journal's  editorial  office 

By  introducing  our  students  to  professional  journalism,  we 
hoped  to  build  their  confidence  while  encouraging  them  to 
engage  in  such  activities  throughout  their  professional  ciireers. 
Those  who  had  their  papers  published,  documented  their  abil- 
ity to  extend  themselves  beyond  the  school  into  the  respira- 
tory care  and  scientific  community;  our  program  continues 
to  use  this  learning  strategy.''-  We  have  also  encouraged  our 
affiliated  hospital  departments  to  use  similar  strategies  to  facil- 
itate academic  pursuit  after  formal  training  has  ended. 

Recently,  the  program's  faculty  recommended  that  we 
redesign  an  existing  seminar  to  resemble  a  journal-club  for- 
mat. Our  objective  was  to  equip  students  with  skills  to  crit- 
ically evaluate  the  research-based  medical  literature.  Our  goal 
was  to  help  them  decipher  the  topics  of  null  hypotheses,  p  val- 
ues, statistical  power,  and  research  method.  After  we  exam- 
ined the  evaluations  from  our  first  class,  we  realized  that  some- 
thing was  missing.  The  students  had  played  only  a  passive 
role  in  a  cla.ss  that  was  asking  them  to  become  critical  thinkers. 
We  failed  to  provide  an  active  experience;  the  analogy:  we 
were  telling  them  to  learn  to  cook  w  ithout  letting  them  in  the 


kitchen.  We  determined  to  provide  an  active  component  to 
their  education  in  research-based  journalism  by  including  a 
class  research  project  to  complement  the  journal  club. 

We  used  a  problem-based  learning  approach  and  gave  the 
class  the  objective  of  conducting  original  research  and  pro- 
ducing an  abstract  worthy  of  submission  to  a  scientific,  res- 
piratory care  journal.  There  were  always  at  least  a  few  stu- 
dents in  each  class  who  could  stimulate  thinking.  Our 
experience  was  that  students  seem  to  have  a  knack  for  find- 
ing the  unanswered  questions  in  respiratory  care.  The  trick 
for  the  faculty  was  to  help  them  select  research  that  could  be 
completed  in  the  final  5  weeks  of  the  course.  Perhaps  they 
could  get  into  the  kitchen  and  learn  to  boil  water. 

The  initial  process  began  with  topic  discussions  and  lit- 
erature searches.  Invariably  the  sUidents  needed  to  be  reminded 
of  the  realities  of  time  and  equipment  access.  After  a  topic 
was  chosen,  the  class  was  divided  into  smaller  work  groups. 
Timelines  were  set.  and  necessary  resources  located.  Per- 
mission was  obtained  through  institutional  channels.  The  med- 
ical director  helped  with  the  research  protocol  and  coached 
the  smdents  through  ta.sks  of  data  collection  and  analysis.  The 
painful  task  of  writing  the  abstract  occupied  the  final  class 
meetings.  Although  there  was  an  abstract-writing  team,  the 
entire  class  helped  with  the  final  editing. 

For  each  class  the  project  became  a  labor  of  love.  Every 
student  participated  in  the  scientific  method  of  hypothesis 
generation,  study  design,  data  collection,  and  analysis.  In  the 
end.  all  of  the  students  realized  the  tremendous  work  involved 
in  performing  such  projects.  The  event  also  promoted  suc- 
cessful attributes  of  working  within  a  group.  At  the  gradu- 
ation ceremony,  each  student  proudly  received  a  copy  of  the 
abstract  along  with  their  diploma  and  certificate  of  completion. 
The  final  draft  was  later  submitted  to  the  RE.SPIRATORY  CARE 
Open  Forum." 

Our  faculty  learned  that  problem  solving  is  not  a  skill  that 
is  well  taught  by  didactic  instruction.  The  latter  strategy  usu- 
ally requires  that  students  only  listen.  In  general,  learning  is 
not  a  spectator  sport.  Educational  psychologists  have  asso- 
ciated improved  learning  with  active  participation.'"'  Research 
is  one  method  to  cultivate  the  many  components  of  critical 
thinking:  curiosity,  healthy  skepticism,  awareness,  reflection, 
analysis,  argumentative  capacity,  and  honesty. '^ 

In  the  pa.st,  conducting  original  research  was  almost  exclu- 
sively part  of  graduate  degree  academics  or  an  industry-rel:Ued 
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activity.  Most  perceived  scientific  investigation  as  being  con- 
ducted by  upper  crust  intellectuals — such  as  DrZarkov,  Dr 
Spock,  Comdr  Data  or  Tuvok,  (depending  on  your  position 
in  the  lime-continuuni).  However,  medicine  is  ch;uiging.  TtKlay. 
the  scientific  method  is  being  utilized  throughout  health  care 
not  only  as  a  mechanism  of  clinical  investigation  but  also  as 
a  means  of  providing  quality  control  in  the  laboratory  or  clin- 
ical setting.  The  classroom  is  an  excellent  setting  tor  the  stu- 
dent to  become  acquainted  with  the  scientific  method.  Read- 
ers of  this  Journal  may  be  familiar  with  other  articles 
co-authored  by  baccalaureate  student-authors  using  similar 
strategies.'^  '''  This  foundation  can  be  further  developed 
throughout  the  career  of  the  practitioner. 

The  Editorial  Boaid  of  Rl^SFlKA'l ORY  CARE  has  been  active 
in  spreading  this  message  to  both  clinicians  and  educators. 
The  Journal  has  published  articles  concerning  the  logistics 
of  perlorming  research,  it  sponsors  the  OPt^N  FoRUM,  and 
holds  continuing  education  events  intended  to  develop  re- 
searchers.-" -'  The  American  Respiratory  Care  Foundation 
allocates  financial  rewaids  luid  grants  for  desei-ving  researchers. 

Currently  the  profession  of  respiratory  care  is  "raising  its 
educational  bar,"  as  the  associate  degree  becomes  the  entry 
level  and  baccalaureate  programs  proliferate.  As  required  cur- 
riculum expands,  it  seems  reasonable  lo  teach  the  scientific 
method  to  our  students.  .Student  research  resembles  patient 
case  studies  and  simulated  patient  management  problems  in 
that  it  introduces  and  exercises  skills  that  are  utilized  every 
day  in  the  workplace.  Each  day  the  respiratory  care  practi- 
tioner (RCP)  confronts  new  patients  with  difterent  problems. 
These  problems  need  to  be  identified,  evaluated,  and  ana- 
lyzed before  pro|ier  decisions  ;ue  made.  Wilhotit  this  approach, 
students  iire  poorly  prepared  lo  perform  patient  assessments, 
implement  therapist-driven  protocols,  or  act  as  case  man- 
agers.--The  AARC  (American  Association  for  Respiratory 
Care)-sponsored  Educational  Consensus  Conferences  have 
identified  future  trends  that  will  require  practitioners  to  pos- 
sess a  broader  education  in  the  ails  and  sciences,  and  enhanced 
communication  and  analytical  skills.'"  -^  We  feel  that  tamil- 
iarization  with  the  scientific  method  will  constitute  an  impor- 
tant aspect  of  the  future  RCP's  education  background. 

Nine  years  ago  Dr  Da\  id  Pierson  challenged  the  readers 
of  this  Journal,  "...Respiratory  care  can  function  as  a  sci- 
ence and  that  there  can  be  a  New  Age  of  formal  studies  and 
everyday  care  conducted  according  to  the  scientilic 
approach."-^  A  more  recent  editorial  has  restated  some  of 
these  themes  in  suggesting  thai  both  tornial  education  ami 
staff  development  be  expanded  to  accommodate  current  and 
future  challenges,-*' 

The  AARC  and  other  professional  organizations  expend 
significant  resources  in  providing  clinical  piacliee  guidelines 
to  anchor  our  tasks/procedures  in  science.-'  National  organ- 
izations such  as  the  American  Heart  Association  and  the 
National  Heart,  Lung,  and  Blood  Institute  provide  com- 
prehensive strategies  based  on  research  projects.-"  *"  Our  clin- 


ical practice  is  already  based  on  considerable  scientific  evi- 
dence. However,  in  order  to  usher  our  profession  into  the  next 
millennium,  we  will  need  to  embrace  the  scientific  method 
in  our  every  day  practice.  We  must  equip  cunent  and  future 
generations  of  RCPs  with  an  expanded  knowledge  base  and 
skills,  which  include  the  ability  to  participate  in  and  conduct 
research.  Familiarity  with  the  scientific  method  can  have  its 
origins  in  a  respiratory  care  educational  program  through  class 
research  projects. 

Jeft Ward  MKd  RRT 

Director,  Respiratory  Therapy  Program 

David  J  Plevak  MD 

Medical  Director,  Respiratory  Therapy  Program 
Rochester  Community  and  Technical  College/ 

Mayo  Foundation 
Rochester,  Minnesota 
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Anything  Else? 


The  conflict  concerning  respiratory  care  education  is  over 
tor  now,  and  we  can  settle  down  to  lacing  future  problems. 
The  body  of  knowledge  to  be  mastered  by  respiratory  ther- 
apy practitioners  has  grown,  and  one  year  is  no  longer  ade- 
quate for  teaching  if  anything  else  is  to  be  learned.  Question 
is  what  is  the  'anything  else?' 

A  partial  answer  is  'humanity."  in  the  sense  of  compas- 
sion, understanding,  and  sympathy:  in  other  words  under- 
standing of  and  sympathy  for  ones  fellow  man.  These  are  nec- 
essary in  the  care  of  the  sick.  Thus,  technical  knowledge  is 
not  enough.  How  can  this  he  learned  by  those  of  us  already 
knowledgeable  in  technical  aspects,  and  what  courses  can  fill 
this  part  of  'anything  else?" 

All  of  us  learn  from  our  families,  our  peers,  and  our  tech- 
nical teachers,  hut  wisdom  of  the  ages  is  stored  in  literature. 
Writings  that  have  lasted  ha\e  the  characteristic  that  the  hap- 
penings and  enu)tions  described  illustrate  and  lead  to  under- 
standing of  the  human  condition. 

Have  you  ever  read  out  loud  so  you  can  hear  the  speeches 
of  a  play  by  Shakespeare?  Try  the  King  James  version  of  the 
Bible.  These  as  well  as  all  lasting  literature  give  us  under- 
standing and  can  add  to  our  knowledge  of  ourselves  and  our 
patients.  Read,  read,  read! 

HF  Helmholz  Jr  MD 

Professor  Emeritus 

Respiratory  Care 

Mayo  Clinic 

Rochester,  Minnesota 


Editor's  Note:  The  fi>llowing  poems  are  reprinted,  w  ith  per- 
mission of  the  author,  from  the  lxx)klet.  I'ociii.s  Arc  An  Author's 
Way.  by  H  F  Helmhol/  Jr  MD.  The  booklet  is  a\  ailablc  from 
the  Lambda  Beta  Honor  Six.iety  for  RespiraloiA  Ciue.  PO  Box 
15945-292,  Lenexa  KS  66285.  Donations  for  the  booklet  sup- 
port the  organization"s  scholarship  fund. 


Reprints  &  Correspondence:  HF  Helmhol/  Jr  .Ml).  Mayo  Clinic  timeritus 
St.iff,  200  First  St  SW.  Rochester  MN  559().'i. 


Message  To  A  Graduating  Class 

Remember  that  you  can't  remember 

Everything  vve"\e  said. 

But  you  will  be  some  suiprised 

How  much  is  in  your  head; 

.'Xnd  there's  capacity  for  more. 

Learn  something  every  day: 

It  isn't  hard  for  what  you  do 

Will  teach  you  "long  the  way. 

When  ears  and  eyes  and  mind  are  open 

Now  you  working  R.T.  creatures 

Will  earn  and  learn  and  pretty  soon 

You" II  know  moie  than  your  teachers. 


None  Sliould  Fail 

Exams  are  never  easy. 

They  are  not  meant  to  be: 

But  when  you"re  ready  for  them. 

They're  not  so  bad,  you  see. 

So  how  can  one  get  ready. 

Is  there  a  useful  rule'.' 

There  really  is  no  ready 

Substitute  for  school. 

So  having  done  one"s  school  wnrk. 

Why  should  any  flunk? 

Maybe  your  poor  teacher 

Was  handing  out  the  bunk. 

But  blame  the  school  w  ith  care. 

"Cause  other  students  pass: 

You  forgot  too  much  of  what 

Was  handed  out  in  class. 

So  spend  some  time  in  reading. 

Don't  put  your  notes  away; 

Review  the  little  details 

You  do  not  use  each  day. 

So  if  you  fail  the  first  lime 

Seek  the  remedy 

For  weaknesses  reported  by 

The  NBRC. 
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Multiskilling  Education  in  the  Curricula  of  Respiratory  Therapy 
Education  Programs:  A  National  Survey 

Phillip  D  Hoberty  EdD  RRT 


BACKGROUND:  National  study  commissions  and  professional  associations, 
including  the  A  ARC,  have  suggested  that  allied  health  practitioners  become 
niulticompetent  with  their  skills  not  limited  to  a  single  allied  health  profes- 
sion. Hospital  restructuring  and  elimination  of  central  respiratory  care  (RC) 
departments  have  added  to  the  pressure  for  multiskilled  practitioners.  I  sought 
to  determine  the  extent  of  multiskilling  education  (MSE)  in  the  CAAHEP- 
approved  RC  programs.  METHOD:  Sixteen-item  questionnaires  were  mailed 
to  program  directors  at  377  institutions.  Directors  were  asked  to  report  on 
the  amount  of  instruction  in  10  skill  areas:  noninvasive  and  invasive  cardi- 
ology, sleep  disorders  studies,  neurodiagnostics,  ECMO,  bronchoscopy  assist- 
ing, intravenous  infusion,  simple  radiographic  and  medical  laboratory  pro- 
cedures, and  basic  patient  care  skills.  Directors  were  to  identify  the  settings 
for  instruction,  type  of  faculty,  and  type  of  students.  Directors  were  asked 
to  speculate  on  MSE  expansion  during  the  next  12  months.  RESULTS:  216 
institutions  (58% )  representing  245  educational  programs  (representing  51  % 
of  accredited  programs)  responded.  Commitment  to  MSE  ranged  from  a  high 
of  86%  of  programs  offering  some  instruction  in  bronchoscopy  assisting  to 
a  low  of  7  %  of  programs  offering  some  instruction  in  performing  radiographic 
procedures.  Other  MSE  skills  were  iastruction  in  sleep  disorders  studies  (77% ), 
invasive  cardiology  (71  % ),  noninvasive  cardiology  (65% ),  basic  patient  care 
skills  (40%  ),  ECMO  (37% ),  simple  laboratory  procedures  (30% ),  infusion 
therapy  ( 17%  ),  and  neurodiagnostics  ( 13%  ).  Differences  (p  <  0.05)  between 
technician  and  therapist  programs  were  significant.  Directors  in  51  %  of  the 
programs  indicated  that  within  the  next  12  months  they  intend  to  ofTer  more 
MSE,  with  36%  at  basic  level  skills  only,  21  %  at  advanced  level  skills  only, 
and  43%  at  both  levels.  CONCLUSION:  Although  MSE  has  broad  support 
in  the  literature,  impact  on  the  current  curricula  of  approved  RC  programs 
is  minor,  with  only  a  small  portion  of  that  instruction  using  the  full  range  of 
instructional  settings  and  faculty.  Almost  all  MSE  is  directed  toward  those 
in  or  entering  RC.  About  half  of  the  directors  reported  plans  to  offer  more 
MSE  in  the  next  year.  (Respir  Care  I997:42(9):849-857| 


Introduction 


Dr  Hobeny  is  Assistant  Professor  and  Director  of  Clinical  Education. 

Respiratory  Therapy  Division,  School  of  Allied  Medical  Professions.  The  -phe  respiratoiy  cai-e  practitioner  (RCP)  of  the  fuUire  is  likely 

Ohio  State  University — Columbus.  Ohio.  .1.  i.-   1  -n     1  i.-  .      .  r       •         1       l      ■ 

to  be  a  multiskilled,  niulticompetent  protessional  who  i.s 

Correspondence:  Phillip  D  Hoberty  EdD  RRT.  Assistant  Professor.  Res-  expected  to  perform  competencies  beyond  those  in  the  tra- 

piratory  Therapy  Division.  The  Ohio  State  University.  School  of  Allied  ditioiial  discipline.'  - '  This  change  will  be  in  response  tO  WOrk- 

Medical  Professions,  1 58.^  Perry  St.  Columbus  OH  432 1 0- 1 234.  force  restructuring  and  increasing  demands  for  improved  cost 
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containment,  patient  satisfaction,  and  quality  of  care."*  Crit- 
ics of  allied  health  education  respond  that  nanow,  discipline- 
specific  programs  are  not  sufficient  for  this  task;  and  that  "we 
must  focus  allied  health  curriculum  on  related  discipline  clus- 
ters, multiskilling  and  interdisciplinary  core  curriculum."'  To 
accomplish  this  change,  health  care  workers  must  be  provided 
with  the  knowledge,  skills.  ;uid  competencies  necess;iry  to  prac- 
tice effectively  in  the  emerging  multiskilled  work  environ- 
ment. However,  little  is  known  about  the  extent  of  multiskilling 
education  (MSE)  in  the  curriculum  of  formal  education  pro- 
grams for  the  preparation  of  the  RCP. 

Educators  and  clinical  managers  have  been  interested  in 
MSE  for  some  time.  For  at  least  10  years  considerable  inter- 
est has  been  expressed  in  the  literature  about  the  training  and 
utilization  of  the  multiskilled  health  professional,*  a  person 
"...Cross  trained  to  perform  more  than  one  function,  often 
in  more  than  one  discipline.  These  combined  functions  can 
be  found  in  a  broad  spectrum  of  health-related  jobs  ranging 
in  complexity  from  non-professional  to  the  professional  level, 
including  both  clinical  and  management  functions.  The  addi- 
tional functions  (skills)  added  to  the  original  health  care 
worker's  job  may  be  of  a  higher,  lower,  or  parallel  level."'' 
Many  respiratory  care  practitioners  are  participating  in  health 
care  as  multiskilled  practitioners  due  to  on-the-job  prepara- 
tion.^'*•''  Hospital  resU-ucturing  has  been  a  powerful  motivation 
for  the  RCP  to  take  on  additional  duties  that  have  not  been 
a  part  of  traditional  respiratory  care.  In-house  training  pro- 
grams in  health  care  institutions  have  facilitated  the  acqui- 
sition ol  these  new  skills.'"  It  is  expected  that  continued,  intense 
interest  in  cost  containment  will  increase  the  training  and  uti- 
lization of  multiskilled  workers."  Educators  in  respiratory 
care  have  been  challenged  to  do  much  moie  in  the  formal  edu- 
cation programs  to  bring  about  the  type  of  training  the  prac- 
titioner of  the  future  is  seen  to  require. '- 

1  sought  to  determine  the  extent  to  which  MSE  is  included 
in  accredited  respiratory  therapy  program  curricula.  The  pri- 
m;iry  research  question  was:  "What  percentage  of  accredited 
respiratory  care  education  programs  offer  MSH  in  non-tra- 
ditional clinical  skills?"  Secondary  questions  addressed  the 
settings,  instructors,  and  recipients  of  MSE  and  the  plans  of 
prognun  directors  to  offer  more  MSE  in  the  nc;u-  lutuie.  1  exam- 
ined for  differences  in  results  based  on  the  type  of  program 
offered  (technician  or  therapist).  The  results  of  this  study  should 
be  helpful  to  program  directors  who  ctinsitlcr  offering  MSE 
and  who  plan  to  maintain,  add.  or  delete  clinical  skills  in  the 
curricula  of  their  programs. 

Methods 

I  reviewed  the  literature  to  identify  MSE  clinical  skills  for 
inclusion  in  this  study.  Although  several  published  sources 
address  nontraditional  competencies  appropriate  for  enhanc- 
ing or  enlarging  the  role  of  the  respiratory  care  practitioner. 
no  list  of  skills  could  he  identified  as  having  uni\ersal  sup- 


port." --  1  composed  a  list  of  competencies  identified  in  the 
respiratory  care  and  allied  health  literature  and  asked  a  panel 
t)f  6  educators  and  practitioners  in  respiratory  care  and  car- 
diology studies  to  review  the  list  for  content  validity.  Based 
on  the  input  of  these  individuals.  10  MSE  clinical  skills  and 
descriptors  were  developed  for  inckision  in  the  questionnaire. 
The  10  skills,  with  clarifying  descriptors,  are  listed  in  Fig- 
ure I .  A  I  6-item  written  questionnaire  was  developed  to  answer 
the  research  questions. 


MSE  Skills 


Noninvasive  cardiology — such  as  echocardiograms, 
Holter  monitoring,  exercise  stress  tests,  impedance 
cardiology,  cardiac  rehabilitation 
Sleep  disorders  studies — such  as  polysomnography 
studies,  CPAP  (continuous  positive  airway  pressure)- 
level  determination 

Neurodiagnostics — such  as  electroencephalography 
Invasive  cardiology — such  as  assistance  with  heart 
cathetenzation  and  performing  hemodynamic  monitor- 
ing in  ICU 

Extracorporeal  membrane  oxygenation 
Bronchoscopy — such  as  assisting  with  flexible 
fiberoptic  bronchoscopy  in  an  outpatient  or  ICU  setting 
Intravenous  infusion — such  as  inserting  or  removing 
IV  catheters,  starting  or  maintaining  infusions,  or 
administering  medications 
Simple  radiographic  procedures— such  as  chest 
radiographs  or  processing  film 

9.    Simple  medical  laboratory  procedures — such  as 
phlebotomy  or  automated  blood  tests 

10  Basic  patient  care  skills — such  as  bed  making, 
personal  hygiene,  and  ambulating  patients 


8 


Fig.  1.  MSE  skills  with  descnptors  as  listed  in  the  Survey  Ques- 
tionnaire. 


The  questionnaire  was  pilot  tcsicd  on  a  group  of  rcspiraloiy 
therapy  educators  at  several  institutions.  Based  on  their  feed- 
back, items  on  the  questionnaire  were  re\  ised  for  cliu-ily.  The 
final  document  was  mailed  to  priigram  directors  of  377  CAA- 
I  IliP  (Commission  for  the  Accreditation  of  Allied  Health  Edu- 
cation Programs )-accrcdited  education  programs  listed  in  the 
.lune  lyy.^i  edition  o\  Rcspiralory  Tlicnipy  Ediuatiimal  Pro- 
i^nints  from  the  Joint  Review  Committee  for  Respiratoi-y  Ther- 
a|i>  Etlucation.-"  Tlie  questionnaire  is  included  in  the  Ap|X'ndix. 
Includeii  with  the  questionnaire  was  a  cover  letter  that 
explained  the  purpose  of  the  study  and  a  postage-paid  return 
envelope.  The  questionnaire  was  coded  to  identify  nonre- 
spondenls  m  case  follow-up  surveys  were  necessary. 

Statistics  were  primarily  descriptive  in  natuie.  witli  responses 
tallied,  and  total  number  of  responses  for  each  item  reported. 
The  significance  of  X'  ^'^is  employed  to  compare  the  num- 
ber of  returns  IVom  technician  and  ihci  apist  programs  to  the 
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proportions  in  tiie  population  of  programs  and  to  determine 
differences  between  the  responses  of  the  2  types  of  programs. 
Minitab  Version  7.0  (Minitab  Inc.  State  College  PA)  softvvaie 
was  used  for  all  statistical  procedures. 

Results 

Of  the  377  institutions  contacted.  216  responded  with  usable 
questionnaires,  giving  a  usable  return  rate  of  58%.  This  rep- 
resented 245  educational  preigrams  or  5 1  %  of  the  accredited 
programs.  All  statistics  reported  are  based  on  n  =  245.  Of  the 
responses,  28%  were  from  technician  programs,  while  72% 
were  from  therapist  programs.  TTie  number  of  responses  from 
technician  and  therapist  programs  v\  as  not  signitlcantly  dif- 
ferent from  the  number  of  technician  and  therapist  programs 
in  the  population  (/-  =  1 .45869.  D.F.  =  1 .  p  =  0.227 1 ).  Because 
of  the  technician  and  therapist  program  respon.se  pattern  and 
because  the  initial  response  was  >  50%.  follow-up  mailings 
were  not  employed. 

Table  1  lists  the  program  directors"  responses  to  the  amount 
of  instruction  in  the  10  clinical  skills.  Programs  offering  instruc- 
tion ranged  from  highest  in  bronchoscopy  assisting  (86.5% ) 
to  lowest  in  radiographic  procedures  (7.0%).  No  statistical 
differences  were  seen  between  technician  or  therapist  programs 
for  MSE  in  neurodiagnostics.  infusion  therapy,  simple  radio- 
graphic procedures,  simple  medical  laboratory  procedures. 
or  basic  patient  care  skills.  Therapist  programs  were  signif- 
icantly more  likely  (p  <  0.05)  than  technician  progratns  to  offer 
MSE  in  noninvasive  and  invasive  caidiology.  sleep  disorders 
studies,  extracorporeal  membrane  oxygenation  (ECMO).  and 
bronchoscopy  assisting.  Table  2  summarizes  the  X'  v  alues  and 
significance  levels  for  this  data. 

Table  3  summarizes  this  data  as  to  the  percent  of  programs 
offering  a  course  of  1  credit  hour  or  more  in  this  skill.  Instiuc- 
tion  at  that  level  ranged  from  highest  in  invasive  cardiology 
(7.3%)  to  lowest  in  both  ECMO  and  bronchoscopy  assist- 
ing (0.4%). 


Table  2.      Results  of  Testing  Differences  between  Technicians  and 
Tlnerapisls*  Programs 


Multisl^illing  Skill  .^rea 

Value  of  ^- 

Significance  of /- 

Bronchoscopy 

11.087 

<  0.001 

Sleep  Disorders  Studies 

40..^53 

<  0.001 

Invasive  Cardiology 

66.834 

<  0.001 

Noninvasive  Cardiology 

20.328 

<  0.001 

Basic  Patient  Care  Skills 

2.581 

<  0.200 

E.xtracorporeal  Membrane 

19.763 

<  0.001 

Owaenation 

Simple  Medical  Lab  Procedures 

3.079 

<  0.1 00 

Infusion  Therapy 

10.284 

<  0.0 10' 

Neurodiaenoslics 

0.198 

<  0.800 

Simple  Radiography 

0.129 

<  0.700 

"  Degrees  of  freedom  ( D.F.)  =  1  for  all  jf* 

t  Although  Ibis  value  was  siatisikally  significant  ;ii  p  <  005.  at  least  one  cell  had  < 

5  cases. 


Table  3.      Programs  Offering  Multiskilling  Education  as  1  Credit  Hour 
Course  or  Group  of  Courses 


Skill 

Course  Offering  ("Si 

Invasive  Cardiology 

7.3 

Noninvasive  Cardiology 

5.3 

Simple  Medical  Laboratory  Procedures 

4.1 

Infusion  Therapv 

2.9 

Basic  Patient  Care  Skills 

1.6 

Sleep  Disorders  Studies 

1.2 

Neurodiaanostics 

0.8 

Simple  Radiography  Procedures 

0.8 

.Assisting  with  Bronchoscopy 

0.4 

Extracorporeal  Membrane  O.xygenation 

0.4 

Of  the  total  instruction  being  offered.  14.5%  comprised 
the  traditional  trinity  of  classroom,  laboratory,  and  clinical 
instructional  settings.  All  other  instances  of  instruction  were 
without  at  least  one  of  these  components.  Program  Directors 


Table  1 .      Current  Curricula  of  Programs  Reporting  Instruction  in  Multiskilling  Education 


Offered 

Minor 

Major 

1  Credit 

Group  of 

Clinical  Skill 

Component 

Component 

Hour  Course 

Courses  or 

of  Course  (9( ) 

of  Course  ( Tt ) 

(?r) 

Track  C^f) 

Bronchoscopy 

86.5 

60.4 

25.7 

0 

0.4 

Sleep  Disorders  Studies 

76.7 

63,3 

12.2 

0 

1.2 

Invasive  Cardiolo2v 

71.4 

28.6 

35.5 

6.9 

0.4 

Noninvasive  Cardiology 

65.3 

42.0 

18.0 

4.9 

0.4 

Basic  Patient  Care  Skills 

39.9 

29.2 

9.1 

1.6 

0 

Extracorporeal  Membrane 

37.4 

36.6 

0.4 

0 

0.4 

Oxygenation 

Simple  Medical  Lab 

29.5 

19.7 

57 

3.3 

0.8 

Procedures 

Infusion  Therapy 

17.2 

11.9 

2.4 

2.9 

0 

Neuro-diagnostics 

13.4 

12.2 

0.4 

0.4 

0.4 

Simple  Radiography 

7 

4.5 

1.7 

0.4 

0.4 
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reported  that  38. 99^  of  the  instruction  was  offered  by  class- 
rooin  plus  cUnical  or  classroom  plus  outside  faculty.  All  other 
instances  of  instruction  were  by  one  type  of  instructor  only. 
About  99*%  of  instruction  was  offered  lo  those  in  the  res- 
piratory care  conmiunily.  Tiiat  is,  instruction  was  offered  to 
students  enrolled  in  the  programs,  program  graduates,  or  prac- 
titioners in  respiratory  c;ue.  Fifty  one  percent  of  program  direc- 
tors reported  they  intended  to  offer  more  MSE  in  their  cur- 
ricula during  the  next  12-month  period,  with  36%  of  planned 
instruction  in  basic  skills  (which  was  defined  on  the  ques- 
tionnaire as  Items  8-10.  Figure  I ),  2 1  %  being  in  more  advanced 
skills  (Items  I  -7,  Figure  I ),  and  43%  being  a  combination  of 
both  levels.  Type  and  age  of  program  had  no  relationship  to 
plans  to  offer  more  MSE.  When  the  responses  of  directors  of 
technician  programs  were  compared  to  those  of  directors  of 
therapist  programs,  directors  of  technician  programs  were  more 
likely  (^-  =  10.569.  D.F.  =  2.  a<  0.01 )  to  be  planning  MSE 
in  basic  skills  only,  while  directors  of  therapist  programs  were 
more  likely  to  be  planning  programs  in  a  combination  of  basic 
and  advanced  skill  levels.  Advanced  cardiac  life  support  was 
the  most  common  additional  certificate  offered  by  all  programs. 
Three  programs  reported  offering  a  certificate  in  cardiopul- 
monary technology. 

Discussion 


nontraditional  curriculum  knowledge,  skills,  and  compe- 
tencies, that  larger  proportii)ns  of  instructional  resources  for 
MSE  are  not  available,  or  that  faculty  are  either  not  avail- 
able or  require  continuing  education  in  order  to  offer  instruc- 
tion in  these  competencies. 

MSE  offered  by  respiratory  care  education  programs  is  pro- 
vided almost  exclusively  to  those  in  or  entering  the  respira- 
toiy  care  community.  That  is,  by  exclusion,  little  MSE  is  offered 
to  those  allied  health  practitioners  outside  of  the  discipline. 
Further  study  is  required  to  determine  factors  that  encourage 
or  discourage  programs  to  offer  MSE  to  the  larger  health  sci- 
ence community  of  professionals.  Should  practitioners  press 
to  improve  clinical  skills  through  upward  vertical  Job  enhance- 
ment when  entry  le\el  requires  at  least  2  years  of  education'.' 
If  the  answer  is  yes.  MSE  will  have  to  be  conducted  primarily 
as  a  post-two-year  function.  This  supports  the  contention  of 
the  second  Consensus  Conference  that  for  the  most  part  the 
education  of  the  multiskilled  future  practitioner  will  follow 
obtaining  an  associate  degree.' 

Although  a  majority  of  program  directors  report  the  intent 
to  offer  more  MSE  in  the  next  12  months,  nearly  half  of  pro- 
gram directors  do  not.  The  reader  may  speculate  that  if  much 
MSE  is  currently  being  offered  in  the  field  of  respiratory  caie. 
it  is  mostly  conducted  by  other  educational  sources  such  as 
employers,  seminars,  and  professional  organizations. 


The  primary  limitation  to  this  study  is  the  lack  of  a  nation- 
ally-accepted definition  of  MSE  clinical  skills.  Tliere  may  also 
be  a  response  bias  to  the  data  in  that  respondents  choose 
whether  to  participate  in  the  survey.  Their  choices  may  be  based 
on  their  general  willingness  to  p;ulicipate  in  surveys,  perception 
of  gain  from  participating,  and  level  of  interest  in  participa- 
tion in  MSE.  Very  little  MSE  is  being  offered  in  skills  linked 
to  other  clinical  allied  health  disciplines  such  as  radiographic 
technology,  clinical  laboratory  science,  neurodiagnostics,  or 
nursing.  This  finding  may  confirm  speculation  in  the  litera- 
ture that  licensure  and  practice  barriers  will  restrict  cross-dis- 
cipline training  in  clinical  skills.  In  general,  the  commitment 
to  MSE  appeals  to  be  in  selected  clinical  skills,  w ith  that  being, 
a  very  small  portion  of  the  total  curriculum. 

Based  on  present  offerings,  therapist  pri)grams  are  more 
likely  than  technician  programs  to  offer  MSE  in  more  com- 
plex, high-tech  skills  of  noninvasive  and  invasive  ciirdiology. 
sleep  disorders  studies.  ECMO,  and  bronchoscopy  assisting. 

Traditionally  major  curriculum  components  have  been 
afforded  three  settings  for  instruction:  classroom,  labora- 
tory, and  clinical.'"*  Results  of  the  survey  suggest  that  only 
a  small  portion  (14.5%)  of  MSE  instruction  is  offered  in  all 
three  settings  and  a  somewhat  larger  proportion  (38.9'~/f )  w  ith 
clinical  or  outside  faculty  supplementing  the  program  fac- 
ulty. One  might  speculate  that,  in  addition  to  possible  lack 
of  student  or  community  request  for  further  instruction,  causes 
of  low  program  commitment  to  MSE  might  be  that  tradi- 
tional methods  are  deemed  inappropriate  for  instruction  in 


In  Conclusion 

This  descriptive  study  represents  an  initial  national  sur- 
vey of  MSE  in  the  formal  education  programs  of  respiratory 
care.  Although  many  accredited  respiratory  therapy  programs 
are  participating  in  MSE,  instruction  in  some  skills  is  fai'  more 
extensive  than  in  others.  Some  skills  that  have  been  identi- 
fied as  suitable  for  vertical  or  horizontal  Job  enhancement  for 
the  RCP  receive  little  instniction  in  these  tormal  programs."' 

Seen  from  the  pei'spective  of  the  proportion  of  .schools  offer- 
ing instruction  in  the  10  MSE  competencies,  the  percent  of 
programs  offering  instruction  at  1  credit  hour  or  more  of  aca- 
demic credit,  the  use  of  instructional  settings,  and  the  types 
of  instructors  employed,  MSE  represents  a  relatively  minor 
component  of  the  curricula  of  accredited  respiratory  therapy 
educational  programs.  Therapist  programs,  to  a  greater  degree 
than  the  technician  programs,  plan  to  participate  in  MSE  of 
the  more  complex  competencies. 
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APPENDIX 
Extent  of  Multi-Skilling  in  Respiratory  Care  Curricula 


2. 


What  iB  the  CAAHEP  accreditation  status  of  your  program? 

Technician    Therapist 

For  approximately  how  many  years  has  your  program  held  this  accreditation 
status? 

At  which  level  are  graduates  of  your  program  prepared? 


Entry  level 
Practitioner 


Advanced 
Practitioner 


Please  indicate  whether  these  "non-traditional"  skill  areas  are  taught  as 
a  part  of  your  Respiratory  Care  curriculum;  and,  if  they  are,  who  is  the 
instructor,  who  are  the  students,  and  where  is  this  instruction  offered? 

The  following  definitions  will  be  helpful  in  making  choices: 

•     not  offered 


minor  course 
component 

major  course 
component 

full  course 


group  of  courses 


your  program  does  not  prepare  individuals  to 
routinely  perform  this  skill. 

only  one  or  a  few  class  hours  of  a  course 
are  offered  in  this  skill. 

several  class  hours  or  a  few  weeks  of  a 
course  are  offered  in  this  skill. 

a  full  course  equivalent  to  at  least  a 
semester  or  quarter  hour  of  credit  is 
offered  in  the  skill. 

a  group  of  courses  or  "specialty  track"  is 
offered  in  this  skill. 


A.   Kon-invasive  cardiology  —  such  as  echocardiograms,  Holter  ■onitoring, 
exercise  stress  tests,  iapedance  cardiography,  cardiac  rehab. 

1.  Commitment  (please  select  one  only): 
not     minor     major      course 

offered    component    component 

2.  Where  is  this  instruction  offered? 

classroom  clinical  

3.  Who  is  the  instructor? 
RC  program  faculty  RC  clinical  faculty   

4.  Who  are  the  students?  (please  mark  all  that  apply): 

students  in  the  regular  R.C.  curriculum   If  so, 

all  students  complete        those  who  elect  this  training 

post-graduate  RCP ' s  only 

non-RC  students  or  practitioners 


group 

of  courses 

laboratory 

other 


B.   Sleep  disorders  studies  —  such  as  polysomnography  studies,  CPAP  level 
deteminatioa 

1.  Commitment  (please  select  one  only): 

not     minor     major      course 

offered    component    component 

2.  Where  is  this  instruction  offered? 
classroom  clinical  

3.  Who  is  the  instructor? 

RC  program  faculty   RC  clinical  faculty   

4.  Who  are  the  students?  (please  mark  all  that  apply): 

students  in  the  regular  R.C.  curriculum   If  so, 

all  students  complete        those  who  elect  this  training 

post-graduate  RCP ' s  only 

non-RC  students  or  practitioners 


group 

of  courses 

laboratory 

other 
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C.   NeurodiagnosticB  —  much   as  EEO'» 

1.  Commitment  (please  select  one  only): 
not      minor      major       course 

offered   component    component 

2.  Where  is  this  instruction  offered? 

classroom  clinical 

3.  Who  is  the  instructor? 

RC  program  faculty   RC  clinical  faculty    

4.  Who  are  the  students?  (please  mark  all  that  apply): 

students  in  the  regular  R.C.  curriculum   If  so, 

all  students  complete         those  who  elect  this  training 

post-graduate  RCP ' s  only 

non-RC  students  or  practitioners 


group 

of  courses 

laboratory 

other 


0.  Invasive  cardiology  —  such  as  assistance  with  heart  catheterization 
and  performing  hemodynamic  monitoring  in  ICU. 

1.  Commitment  (please  select  only  one): 
not     minor     major      course 

offered   component    component 

2.  Where  is  this  instruction  offered? 
classroom  clinical 

3.  Who  is  the  instructor? 
RC  program  faculty   RC  clinical  faculty 

4.  Who  are  the  students?  (please  mark  all  that  apply): 

students  in  the  regular  R.C.  curriculum   If  so, 

all  students  complete        those  who  elect  this  training 

post-graduate  RCP ' s  only 

non-RC  students  or  practitioners 


group 
"of  courses 

laboratory 

other 


course 


group 
"of  courses 

laboratory 


Extra-corporeal  membrane  oxygenation 

Commitment  (please  select  only  one): 
not     minor     major 

offered    component    component 
Where  is  this  instruction  offered? 

classroom  clinical  

Who  is  the  instructor? 

RC  program  faculty   RC  clinical  faculty    other  

Who  are  the  students?  (please  mark  all  that  apply): 

students  in  the  regular  R.C.  curriculum   If  so, 

all  students  complete        those  who  elect  this  training 

post-graduate  RCP's  only 

non-RC  students  or  practitioners 


F.   Bronchoscopy  —  such  as  assisting  with  flexible  fiberoptic 
bronchoscopy  in  an  outpatient  or  ICU  setting. 

1.  Commitment  (please  select  only  one): 
not     minor     major      course 

offered   component    component 

2.  Where  is  this  instruction  offered? 
classroom  clinical  

3.  Who  is  the  instructor? 
RC  program  faculty   RC  clinical  faculty    

4.  Who  are  the  students?  (please  mark  all  that  apply): 
students  in  the  regular  R.C.  curriculum   If  so, 

all  students  complete         those  who  elect  this  training 

post-graduate  RCP's  only 

non-RC  students  or  practitioners 


group 

of  courses 

laboratory 

other 
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0.  Intravenous  infusion  —  such  as  insar-tlng  or  raaoving  IV  catheters, 
starting  or  maintaining  infusions,  or  administering  medications. 

1.  Commitment  (please  select  only  one): 

not     minor     major      course 

offered    component    component 

2.  Where  is  this  instruction  offered? 
classroom  clinical 

3.  Who  is  the  instructor? 

RC  program  faculty   RC  clinical  faculty   other  

4.  Who  are  the  students?  (please  mark  all  that  apply): 
students  in  the  regular  R.C.  curriculum   If  so, 

all  students  complete        those  who  elect  this  training 

post-graduate  RCP's  only 

non-RC  students  or  graduates 


group 

of  courses 

laboratory 


such  as  taking  chest  radiographs  or 


H.   Simple  radiographic  procedures 
processing  film. 

1.  Commitment  (please  select  only  one): 
not      minor     major      course 

offered    component    component 

2.  Where  is  this  instruction  offered? 
classroom  clinical 

3.  Who  is  the  instructor? 
RC  program  faculty   RC  clinical  faculty   

4.  Who  are  the  students?  (please  mark  all  that  apply); 
students  in  the  regular  R.C.  curriculum   If  so, 

all  students  complete        those  who  elect  this  training 

post-graduate  RCP ' a  only 

non-RC  students  or  practitioners 


group 

of  courses 

laboratory 

other 


I.   Simple  medical  laboratory  procedures  —  such  as  phlebotomy,  performing 
automated  blood  tests 

1.  Commitment  (please  select  only  one): 

not     minor     major      course    group 

offered    component    component  of  courses 

2.  Where  is  this  instruction  offered? 

classroom  clinical  laboratory 

3.  Who  is  the  instructor? 

RC  program  faculty   RC  clinical  faculty    other  

4.  Who  are  the  students?  (please  mark  all  that  apply): 
students  in  the  regular  R.C.  curriculum   If  so, 

all  students  complete        those  who  elect  this  training 

post-graduate  RCP's  only 

non-RC  students  or  practitioners 


J.   Basic  patient  care  skills  —  such  as  bed  making,  personal  hygiene,  and 
aadsulating  patients 

1.   Commitment  (please  select  only  one: 

not      minor     major      course 

offered    component    component 
Where  is  this  instruction  offered? 

classroom  clinical 

Who  is  the  instructor? 

RC  program  faculty   RC  clinical  faculty 

Who  are  the  students?  (please  mark  all  that  apply): 

students  in  the  regular  R.C.  curriculum   If  so, 

all  students  complete        those  who  elect  this  training 

post-graduate  RCP's  only 

non-RC  students  or  practitioners 


_group 
of  courses 

laboratory 

other 
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Ooea   ina-truction  in  any  of  the  above   akilla   reault   In  a   aeparate 
certificate  of  completion  or  the  ability  to  be  credentialed  outside 


What  skill  area? 

1                          

Certificate  or  Credential? 

Do  you  have  additional  comments  or  clarifications  of  your  responses? 


In  the  next  12  months  do  you  intend  to  offer  more  multi-skill  education 
outside  of  traditional  R.C.7  (please  circle  which) 


Yes 


No 


If  yes,  will  this  probably  be  more  in  the  area  of  basic  skills  (like  B-J 
above)  or  more  advanced  skills  (like  A-O) ,  or  both? 


Basic 


Advanced 


Both 


THANK  YOU  FOR  YOUR  TIME  AND  ASSISTANCE  IN  COMPLETING  THIS 
QUESTIONNAIRE!   Please  return  by  March  20,  199  6. 
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Practitioner  Perceptions  of  Educational  Needs  and  Effects 

of  Respiratory  Care  Protocol  Implementation: 

A  Citywide  Survey 

Cheryll  K  Hagus  EMBA  RRT 


BACKGROUND  &  INTRODUCTION:  Respirator>  care  practitioners  (RCPs) 
from  6  hospitals  and  all  area  pulmonary  physicians  formed  a  committee  to 
implement  respiratory  care  protocols  in  the  6  participating  hospitals  in  Austin, 
Texas.  Faculty  members  from  a  local  baccalaureate  respiratory  care  program 
were  asked  to  assist  with  the  assessment  of  educational  needs  and  the  devel- 
opment of  an  education  program.  METHODS  &  MATERIALS:  A  survey 
was  conducted  to  determine  from  RCPs  their  knowledge  and  clinical  expe- 
rience levels  and  their  perceptions  of  their  educational  needs  and  the  possi- 
ble effects  of  protocol  implementation.  Survey  results  were  intended  to  guide 
the  development  of  an  orientation  and  retraining  program  that  could  be  imple- 
mented in  the  6  hospitals.  RESULTS:  On  a  scale  of  1  to  4,  with  1  being  no 
knowledge  of  protocols,  the  mean  response  was  2.75  (SD  0.785).  On  a  scale 
of  1  to  4,  with  1  being  no  clinical  experience,  the  mean  response  was  2.067  (SD 
0.935).  Of  the  respondents,  2.6%  had  no  knowledge  of  prot(»cols;  however, 
61.3%  had  little  or  no  clinical  experience.  Of  the  responding  RCPs,  45.3% 
were  concerned  that  they  would  receive  inadequate  retraining  prior  to  pro- 
tocol implementation.  The  greatest  educational  needs  were  x-ray  interpre- 
tation and  pulmonary  function  test  analysis  skills.  The  survey  identified  groups 
within  specific  hospitals  who  felt  utilization,  productivity,  and  job  security 
would  be  decreased  by  protocol  implementation.  CONCLl'SION:  Surve>  results 
can  provide  insight  into  practitioners"  perceptions  and  help  guide  the  devel- 
opment of  an  education  program.  [RespirCare  1997;42(9):858-8671 


Introduction 

In  mid- 1994.  tlie  Austin  Area  Respiratory  Care  Proto- 
cdi  Committee  was  formed  with  the  goal  of  implementing 
protocols  in  area  hospitals.  Table  I  describes  the  b  partic- 
ipating hospitals.  Committee  participants  included  the  direc- 
tors of  pulmonary  services,  respiratory  care  representatives 


Ms  Hagus  is  associated  with  Southucsl  Texas  Stale  University — Sail 
Marcos.  Texas. 

Correspondence:  Cher\ll  K  Hagus.  Southwest  Texas  Stale  University. 
Depanment  of  Respiratory  Care.  601  University  Drive.  San  Marcos  TX 
78666-4616. 


who  would  be  facilitators  for  the  education  program  and  pilot 
project  in  each  hospital,  and  all  area  pulmonary  physicians. 
Three  months  after  the  committee  meetings  began,  faculty 
members  from  the  baccalaureate  respiratory  care  program 
at  Southwest  Texas  State  University  were  invited  to  join. 
The  6  participating  hospitals  are  clinical  affiliates  of  this  pro- 
gram. Faculty  members  were  requested  to  assess  educational 
needs  and  participate  in  the  development  of  an  education 
program  that  v\(Hild  be  suitable  for  use  at  all  6  hospitals.  It 
was  anticipated  that  existing  ciHirse  materials  could  be  adapted 
and  utilized  effectively  in  the  retraining  ol'the  hospital  res- 
piratory care  practitioners  (RCPs). 

Tlie  .Austin  .Area  Respirator,  Care  Prot(x:ol  Committee  suc- 
cessfulK  dexeloped  a  universal  Respiratory  C;ire  Assessment- 
Care  Plan  form  and  6  protocols.  With  completion  of  the  pro- 
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Table  1.      Description  of  Participating  Hospitals  and  Survey  Response 


Hospital 


Description 


Survey  Response 
No.  No.         Response 

Sent         Returned         Rale 


PS 


350-bed.  corporate  owned  & 
managed,  not-for-profit 
330-bed.  community/corporate 
owned,  corporate  managed, 
for  profit 

2 1 0-bed.  city  owned,  corporate 
managed,  not-for-profit 
104-bed.  corporate  owned  and 
managed,  for  profit 
165-bed.  corporate  owned  and 
managed,  for  profit 
65-bed.  corporate  owned  and 
managed,  for  profit 
Total 


36 


24 


35 


10 


10 


13 


128 


22 

6l9c 

13 

549!- 

22 

63% 

4 

409c 

8 

80% 

6 

46% 

75 

59% 

'Formerly  community  owned  and  managed,  not-for-profit. 
'Formerly  city  managed. 
'Corporate  ownership  ha.s  changed. 
*Corporale  ownership  has  changed. 


tocols,  the  next  step  was  to  develop  and  implement  an  edu- 
cation program.  A  literature  search  re\ealed  that  many  authors 
stress  the  importance  of  the  education  program  to  the  devel- 
opment of  uniform  skill  levels  '"'RCP  acceptance  and  con- 
fidence levels'  and  physician  confidence  in  the  ability  of  RCPs 
to  perform  patient  assessment  and  implement  respiratory  care 
orders  are  linked  to  retraining.'*  It  was  noted  that  department 
managers  may  he  held  liable  in  injury  cases  involving  imple- 
mentation of  a  respiratory  care  protocol  by  an  inadequately 
trained  practitioner.^  TTie  most  commonly  used  adjective  con- 
nected to  a  description  of  retraining  programs  v\  as  "extensiv  e." 
It  was  clear  that  an  effective  education  program  \v  ould  be  one 
of  the  key  elements  in  successful  implementation  of  the  res- 
piratory care  protocols. 

Materials  &  Methods 

Materials 

Because  the  Austin  area  project  encompassed  6  diverse 
health  care  institutions,  a  project  to  measure  perceived  edu- 
cational needs,  opinions,  and  attitudes  of  the  involved  RCPs 
was  undertaken.  TTie  objectives  of  the  project  were  ( 1 )  to  iden- 
tify the  knowledge  level  and  the  extent  of  clinical  experience 
with  protocols  ainong  the  targeted  RCP  population;  (2)  to  iden- 
tify, from  the  RCP's  point  of  view,  the  extent  of  retraining 
necessary  prior  to  protocol  implementation:  (3)  to  identify  RCP 
opinions  and  attitudes  on  learning  methods,  barriers  to  imple- 
mentation, and  the  potential  effects  of  protocols  prior  to  start- 
ing the  retraining.  The  results  were  intended  to  guide  the  devel- 
opment of  the  education  program  and  to  determine  to  what 


extent  each  hospital's  orientation  program  needed  to  be  unique 
based  on  the  input  of  its  own  RCP  staff  members. 

A  written  survey  was  deemed  to  be  the  most  desirable 
approach.  The  benefits  of  such  an  approach  are  (1)  low  cost; 
(2)  good  chance  of  getting  tnithful  answers  to  sensitive  ques- 
tions; (3)  opportunity  for  well  thought  out  responses;  and 
(4)  elimination  of  potential  bias  in  a  face-to-face  interview.*" 
A  literature  search  pro\  ided  information  for  the  develop- 
ment of  the  survey  tool.  The  educational  needs  section  was 
based  on  the  Model  Curriculum  for  Assessment  Skills.^  The 
opinion  and  attitude  sections  were  based  on  conversations 
between  the  respiratory  care  program  faculty  representative 
developing  the  survey  and  RCPs  in  the  participating  hos- 
pitals. Papers  that  highlighted  potential  barriers  to  protocol 
implementation'**  and  expected  benefits  of  respiratory  care 
protocols'"-  were  also  utilized  in  the  development  of  the  sur- 
vey tool.  The  survey  is  presented  in  Appendix  1. 

Methods 

The  survey  was  distributed  to  each  RCP  employed  in  each 
of  the  6  participating  hospitals.  Surveys  were  to  be  completed 
anonymously  with  RCPs  indicating  only  their  principal 
employer.  Surveys  were  returned  to  a  collection  box  in  each 
hospital.  Completed  surveys  were  forwarded  to  the  faculty 
representative  for  analysis.  Table  1  also  shows  the  number 
of  responses  and  the  percentage  response  from  each  hospi- 
tal, and  the  totals  for  the  6  hospitals. 

Statistical  analysis  was  perfomied  using  SPSS  (SPSS  Inc. 
Chicago  IL)  for  aggregate  frequency  distribution  and  descrip- 
tive statistics  (mean,  median,  mode,  minimum,  maximum,  and 
standard  deviation).  Frequency  distribution  by  hospital  was 
analyzed  for  some  questions. 

Results 

The  RCPs"  ratings  of  their  knowledge  of  respiratory  care 
protocols  is  shown  in  Figure  1.  with  a  mean  (SD)  of  2.75  (SD 
0.785).  Figure  2  shows  how  RCPs  rated  their  clinical  expe- 
rience with  protocols,  w  ith  a  mean  of  2.067  (0.935 ).  Of  the 
40.8%  of  RCPs  who  felt  they  had  a  fair  amount  of  knowledge 
about  protocols.  16.7%  reported  they  had  no  clinical  expe- 
rience with  protocols.  30%  reported  having  minimum  expe- 
rience, and  50%  reported  having  experience  with  1  or  2  pro- 
tocols. Only  3.3%  reported  having  experience  with  6  or  more 
protocols.  Of  the  6  participating  hospitals,  only  one  had  no 
RCPs  reporting  that  they  had  nev  er  used  a  protocol  in  the  clin- 
ical setting.  In  2  hospitals.  50%  of  the  RCPs  reported  having 
never  used  a  protocol  clinically. 

Table  2  demonstrates  how  RCPs  rated  their  perceived  edu- 
cational needs  in  1 1  different  topic  areas  deemed  critical  to 
the  implementation  of  protocols.  Overall.  45.3%  of  the  respond- 
ing RCPs  indicated  a  concern  that  review  and  retraining  would 
be  inadequate.  Two  of  the  6  hospitals  had  a  considerably  higher 
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Fig.  1.  The  perceptions  of  respiratory  care  practitioners  of  tfieir 
knowledge  of  respiratory  care  protocols  (n  =  75).  1  =  no  knowledge; 
2  =  minimal  knowledge;  3  =  fair  amount  of  knowledge;  4  =  A  lot  of 
knowledge. 


0.4^ 


% 


0.25- 
0.2- 

0.15- 
0.1 

0.05- 
0-, 


1 


Fig.  2.  Reported  clinical  experience  of  respiratory  care  practition- 
ers witfi  respiratory  care  protocols  {n  =  75).  1  =  no  clinical  experi- 
ence; 2  =  minimal  experience;  3  =  experience  with  1-2  protocols;  4 
=  experience  with  >  6  protocols. 


iiimiber  of  YES  responses  to  the  question — 72.7%  and  75%. 
The  YES  responses  in  the  remaining  four  hospitals  ranged 
from  16.7%  to  30.8%. 

Figure  3  shows  the  preferred  learning  method  when  only 
1  choice  among  ."i  could  be  selected.  Figure  4  shows  how 
the  5  learning  methods  were  ranked  as  alternate  choices  by 
the  respondents. 

Figure  5  shows  v\  hat  RCPs  believed  would  be  the  biggest 
barrier  to  impleinentation  of  protocols  in  their  respective  hos- 
pitals. Overall,  physician  acceptance  was  ranked  as  the  great- 
est potential  bairicr  and  inadequate  respiratory  care  staff  \\-ds 
ranked  second.  Of  the  45.3%  of  RCPs  who  expressed  con- 
cern that  they  would  receive  inadequate  review  and  retrain- 


Table  2.      Respiratory  Care  Practitioners'  Responses  Related  to 
Perceived  Educational  Needs  (n  =  75) 

Topic  &  Mean  (SD)  Response     1  *  2  3 


Patient  History 

31.6% 

43.47c 

19.7% 

5.3% 

1.987(0.856) 

Patient  Interview 

23.7% 

48.7% 

21.1% 

6.6% 

2.105(0.842) 

Chest  Inspection 

43.4% 

30.3% 

23.7% 

2.6% 

1.855(0.875) 

Breath  Sounds 

45.3% 

34.7% 

16.0% 

4.0% 

1.787(0.8.59) 

X-Ray  Evaluation 

8.0% 

29.3% 

45.3% 

17.3% 

2.720(0.847) 

Pulmonary  Function 

14.7% 

22.7% 

38.7% 

24.0% 

2.720  (0.994) 

Anerial  Blood  Gases 

71.1% 

19.7% 

6.6% 

2.6% 

1.408(0.734) 

Hematology 

18.7% 

20.0% 

53.3% 

8.0% 

2.507(0.891) 

Sputum 

29.3% 

38.7% 

28.0% 

4.0% 

2.067  (0.859) 

EKG  Evaluation 

13.2% 

25.0% 

42.1% 

19.7% 

2.684(0.941) 

Pharmacology 

14.5% 

34.2% 

36.8% 

14.5% 

2.513(0.916) 

*  I  =  no  review  or  remiining  needed;  2  =  brief  review  needed;  3  =  some  retraining 
(minimum  detail);  4  =  extensive  retraining  needed  (maximum  detail). 
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Fig.  3.  Respiratory  care  practitioners'  first  choice  of  learning  meth- 
ods (n  =  75). 1  =  independent  study;  2  =  lecture/question  &  answer; 
3  =  skill  workshop/practice;  4  =  simulations/case  studies;  5  =  clini- 
cal practicum/rounds. 


ing  (Question  4,  Appendix  I),  only  1 1.8%  of  them  selected 
RCP  review/retraining  as  the  biggest  barrier  to  implementation. 
Figure  6  show  s  hov>.  the  7  potential  barriers  were  ranked  as 
alternate  choices  by  the  respondents. 
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Fig.  4.  Respiratory  care  practitioners'  second  choice  of  learning 
methods  (n  =  75).  1  =  independent  study;  2  =  lecture/question  & 
answer:  3  =  skill  workshop/practice:  4  =  simulations/case  studies;  5 
=  clinical  practicum/rounds. 
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Fig.  5.  The  perceptions  of  respiratory  care  practitioners  (RCPs)  of 
the  most  important  barrier  to  implementation  of  protocols  In  their 
hospital  (n=75).1  =  physician  acceptance;  2  =  nursing  acceptance; 
3  =  POP  acceptance;  4  =  administration  acceptance;  5  =  RCP 
review  and  retraining;  6  =  heavy  use  of  PRN/Pool  RCPs;  7  =  inad- 
equate RC  staff;  8  =  other. 


Table  3  demonstrates  how  RCPs  heiieved  that  protocols 
would  affect  their  role  in  the  hospital.  RCPs  in  1  hospital 
accounted  for  the  entire  9.79^  who  felt  job  security  would 
decrease  (31.8%  of  the  RCPs  responding  from  that  hospi- 
tal). Table  4  demonstrates  the  impact  RCPs  felt  that  proto- 
cols would  have  on  respiratory  care  procedures  (utilization, 
appropriateness,  quality)  and  the  respiratory  care  department 
(productivity,  cost-effectiveness).  Overall,  utilization  was 
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Fig.  6.  The  perceptions  of  respiratory  care  practitioners  (RCPs)  of 
alternative  barriers  to  implementation  of  protocols  in  their  hospital 
(n  =  75);  1  =  physician  acceptance;  2  =  nursing  acceptance;  3  = 
RCP  acceptance;  4  =  administration  acceptance;  5  =  RCP  review 
and  retraining;  6  =  heavy  use  of  PRN/Pool  RCPs;  7  =  inadequate 
RC  staff;  8  =  other. 


anticipated  by  50%  to  decrease,  however,  at  2  of  the  6  hos- 
pitals, 81.8%  and  57.1%  of  the  RCPs,  respectively,  antici- 
pated that  utilization  would  decrease.  They  accounted  for  a 
total  of  83.3%  of  the  RCPs  who  believed  that  utilization  would 
decline.  Of  the  14.9%  of  RCPs  who  believed  that  produc- 
tivity would  decrease,  63.6%  of  them  were  employed  at  1 
hospital  (31.8%  of  the  RCPs  responding  from  that  hospital). 

Table  3.      Responses  of  Respiratory  Care  Practitioners  Related  to 

Perceived  Effects  of  Protocol  Implementation  on  Practitioner 
Roles 

Increased         Decreased       No  Change 


Responsibility  (n  =  75)  94.7% 

Respect- recognition  (n=75)  84.0% 

Job  satisfaction  ( n=75 )  85.3% 

Job  security  (n=72)  59.7% 


Table  4.      Responses  of  Respiratory  Care  Practitioners  Related  to 

Perceived  Effects  of  Protocol  Implementation  on  Respiratory 
Care  Procedures  and  Department 


1.3% 

4.0% 

0 

16.0% 

2.7% 

12% 

9.7% 

30.6% 

Increased 

Decreased 

No  Change 

Utilization  (n  =  72) 

40.3% 

50.0% 

9.7% 

Appropriateness  (n  =  74) 

94.6% 

2.7% 

2.7% 

Quality  (n  =  74) 

85.1% 

2.7% 

12.2% 

Productivity  (n  =  74) 

73.0% 

14.9% 

12.2% 

Cost-Effectiveness  (n  =  74) 

81.1% 

10.8% 

8.1% 
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Table  5  shows  the  rate  at  which  the  4  statements  that  related 
to  potential  concerns  of  RCPs  were  selected.  Of  the  32%  ot 
RCPs  who  were  concerned  that  the  implementation  of  pro- 
tocols was  paving  the  way  for  nursing  to  assume  responsi- 
bility for  the  delivery  of  respiratory  care  procedures,  58%  were 
employed  at  1  hospital  (63.6%>  of  the  RCPs  responding  from 
that  hospital).  Of  73  responding  RCPs.  97.3%  supported  the 
concept  of  respiratory  care  protocols. 

Table  5.  Points  of  Concern  Expressed  by  Respiratory  Care  Practitioners 
Regarding  Implementation  of  Protocols  (n=75) 

Concerned    Not  Concerned 


RC  education  inadequate 

Out  of  school  too  long 

Job  in  jeopardy  if  not  initially  proficient 

Assignment  of  RC  to  nnrsing 


Ib'/c 
10.7% 
13.3% 
32.0% 


84% 
89.3% 
86.7% 
68.0% 


Discussion 

It  was  encouraging  to  learn  that  more  than  half  of  the 
responding  RCPs  believed  that  they  had  at  least  a  fair  amount 
of  knowledge  of  respiratory  care  protocols.  The  generally  pos- 
itive attitudes  and  opinions  demonstrated  by  the  results  of  the 
survey  heightened  the  motivation  of  those  RCPs  involved  in 
the  implementation  process.  With  60%  of  the  RCPs  report- 
ing that  they  had  minimal  or  no  clinical  experience  with  pro- 
tocols, the  need  for  an  extensive  education  program  was 
brought  sharply  into  focus.  Looking  at  each  hospital  indi- 
vidually and  as  a  part  of  the  aggregate  allowed  identification 
of  the  difference  in  RCPs"  opinion  of  their  knowledge  level 
and  clinical  experience  across  the  6  institutions. 

Because  approximately  7.5%  of  the  responding  RCPs  indi- 
cated that  they  needed  little  or  no  review  of  patient  history 
and  interview  techniques,  and  of  chest  inspection,  some  com- 
mittee members  questioned  whether  all  respiMiders  fully  under- 
stood the  reliance  on  these  skills  given  thai  they  had  not  yet 
begun  the  orientation  program.  It  was  the  opinion  of  3  of  the 
RCPs  who  facilitated  the  edtication  program  that  the  staff  mem- 
bers in  their  hospital  may  have  overestimated  their  knowl- 
edge of  these  subjects  and,  therefore,  underestimated  their  need 
for  review  and  retraining.  The  RCP  facilitator  in  the  fourth 
hospital  disagreed.  It  was  his  opmion  that  the  staff  members 
in  his  hospital  had  accurately  reflected  their  knowledge  level 
on  patient  hislorv  and  interview  technii|iies  and  chest  inspec- 
tion. Coincidentally,  all  RCPs  from  this  hospital  reported  hav- 
ing had  at  least  a  minimum  amount  of  experience  with  pro- 
tocols in  the  clinical  setting.  Because  these  RCPs  had  some 
experience,  they  should  have  been  mote  aware  of  the  skills 
needed.  Their  experience  may  have  also  increased  their  skill 
level  abo\e  that  of  therapists  without  experience.  In  a  study 
by  Meredith  et  al,"  respiraloiy  care  practilionel^  were  requested 
to  apply  algorithms  to  6  case  studies.  The  results  demonstrateil 


a  significantly  higher  correct  response  rate  from  staff  mem- 
bers al  hi)spilals  using  protocols  than  from  staff  at  hospitals 
not  using  protocols. 

The  high  level  of  concern  that  review  and  retraining  would 
be  inadequate  prior  to  protocol  implemenlation  was  not  sur- 
prising in  light  of  the  number  of  RCPs  with  little  or  no  clin- 
ical experience  with  protocols.  The  highest  level  of  concern 
was  reported  in  those  hospitals  that  had  the  highest  percentage 
of  RCPs  with  no  clinical  experience.  A  second  factor  in  the 
level  of  concern  expressed  may  have  been  the  timing  of  the 
survey  prior  to  the  beginning  of  the  orienlalion  program  and 
before  the  RCPs  were  made  aware  of  what  retraining  would 
be  available.  Recognition  of  the  concern  identified  the  need 
for  a  flexible  education  program.  The  program  design  allows 
the  preceptors  to  adjust  the  number  of  patient  assessments  in 
Phase  III  to  the  indi\  idual  needs  of  each  RCP.  (See  Appendix 
2  for  an  overview  of  the  education  program). 

Even  though  skill  workshops  with  practice  sessions  was 
the  most  prefened  learning  method.  Phase  I  of  the  education 
program  was  designed  around  the  videotape  lecture  scries  and 
self-directed  case  study  practice.  The  advantage  of  this  approach 
is  that  it  addresses  a  wide  spectrum  of  knowledge  level  and 
clinical  experience.  With  the  exception  of  the  assessors  trained 
to  support  the  pilot  program,  RCPs  can  adjust  the  length  of 
Phase  I  to  meet  their  needs.  With  the  lecture  series  on  video- 
tape, the  presentations  can  be  viewed  and  studied  more  than 
once  if  necessary.  However  in  view  of  the  low  preference  for 
independent  study,  the  design  of  Phase  I  may  lead  less-moti- 
vated RCPs  to  delay  Phase  I  and  lose  momentum.  The  RCP 
preceptors  agree  that  the  supervised  patient  assessment  and 
care  plan  preparation  (rounds)  in  Phase  HI.  individualized  to 
each  RCPs  needs,  may  be  the  key  element  in  the  education 
program.  Clinical  practicum/rounds  with  a  preceptor  was  the 
second  most  prefened  learning  method  among  the  respond- 
ing RCPs.  In  addition,  one  hospital  has  added  follow-up  skill 
workshops  and  practice  sessions  to  coniiiuie  building  the  con- 
fidence of  its  staff  members. 

Physician  acceptance  has  been  reported  in  the  literature 
as  a  potential  barrier  to  protocol  implementation."*  '■*  Among 
the  survey  respondents,  it  was  predicted  to  be  the  biggest  bar- 
rier to  implementation.  Of  the  4  hospitals  who  have  imple- 
mented protocols,  two  report  that  physician  acceptance  has 
indeed  been  the  biggest  hurdle  to  overcome.  One  of  these  hos- 
pitals is  a  teaching  institution,  and  it  has  been  postulated  that 
the  residents  may  perceive  the  completion  of  the  patient  assess- 
ment and  development  of  the  care  plan  to  be  important  to  their 
learning  process.  The  third  hospital  has  not  experienced  the 
same  degree  of  physician  reluctance;  however,  the  committee 
members  approached  the  inedical  staff  differently.  They  phased 
111  pnilocols  w  ith  one  physician  group  at  a  time  and  did  not 
move  forward  until  they  believed  they  had  acceptance  within 
that  group.  Currently  they  report  that  they  have  implemented 
protocols  with  approximately  5(y/<  of  the  medical  staff.  The 
fourth  hospital  does  not  perceive  a  problem  with  physician 
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acceptance.  All  four  hospitals  are  reviewing  strategies  and 
putting  plans  into  place  to  address  the  level  of  physician  accep- 
tance. Two  hospitals  have  assigned  full-time  RCP  physician 
liaisons  and  are  having  some  early  success  with  one-on-one 
physician  contact.  Three  of  the  hospitals  report  that  inadequate 
RC  staffing  has  not  materialized  as  a  barrier,  whereas  the  fourth 
hospital  believes  it  has  been  and  will  continue  to  be  a  barrier. 
They  continue  to  stress  to  their  staff  that  protocols  are  a  pri- 
ority. Nursing  resistance  to  respiratory  protocols  is  not  per- 
ceived as  an  important  banner  in  any  of  the  four  hospitals.  We 
believe  this  to  be  a  testimony  to  the  orientation  programs  that 
were  put  in  place  and  the  open  lines  of  communication  between 
nursing  and  respiratory  care. 

Overall,  the  positive  opinions  and  attitudes  of  the  respond- 
ing RCPs  were  impressive  and  very  encouraging.  The  major- 
ity of  RCPs  anticipated  an  increased  level  of  responsibility, 
respect,  recognition,  and  job  satisfaction.  They  also  antici- 
pated a  positive  impact  on  the  appropriateness  and  quality  of 
therapy,  and  the  productivity  and  cost-effectiveness  of  the  res- 
piratory care  department.  The  concerns  expressed  by  RCPs 
regarding  decreased  utilization  and  productivity  and  declin- 
ing job  security,  may  be  explained  by  their  awareness  of  re- 
engineering  projects  that  were  occurring  concuiTently  with 
the  respiratory  care  protocol  project.  The  survey  results  high- 
lighted the  possibility  that  protocols  were  being  perceived  as 
a  means  for  reducing  the  respiratory  care  staff  to  a  core  team 
of  assessors  and  delegation  of  basic  respiratory  care  proce- 
dures to  the  nursing  staff.  Recognizing  this  perception  allowed 
it  to  be  addressed  before  it  became  a  serious  barrier  to  imple- 
mentation. At  this  writing  (1997),  no  basic  respiratory  care 
procedures  have  been  reassigned  to  nursing. 

In  Conclusion 

The  survey  results  guided  the  development  of  an  educa- 
tion program  that  targeted  the  RCPs  perceived  educational 
needs  and  was  flexible  enough  to  address  a  wide  range  of 
knowledge  and  clinical  experience.  Although  many  RCPs 
believed  that  the  impact  of  protocols  on  their  role  in  the  hos- 
pital and  on  the  respiratory  care  department  would  be  favor- 
able, the  survey  effectively  identified  groups  of  RCPs  who 
believed  that  protocols  would  decrease  utilization,  produc- 
tivity, and  job  security  and  allowed  their  concerns  to  be 
addressed  in  the  hospital-specific  orientation  program. 
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APPENDIX  1 
Respiratory  Care  Protocol  Survey 


1.  Which  statement  below  best  describes  your  know  ledge  about  Respiratory  Care  Protocols?  (check  only  one) 

[  I  ■'!  ha\e  no  knowledge  about  RC  Protoct)ls."" 

I  I  ■'!  have  minimal  knowledge,  mostly  obtained  from  the  discussions  within  our  hospital." 

I  I  "I  have  a  fair  amount  of  knowledge  obtained  from  hospital  discussions,  and/or  reading  professional  journals." 

I  I  "I  ha\c  a  lot  of  knowledge  on  this  subject  from  hospital  discussions,  reading,  and/or  clinical  application." 

2.  Which  statement  below  best  describes  your  clinical  experience  with  Respiratory  Care  Protocols'?  (check  only  one) 

1  I  "1  have  never  used  a  protocol  in  the  clinical  setting." 

1  1  "1  ha\e  a  minimum  amount  of  experience  v\ith  protocols  in  the  clinical  setting." 

I  I  "1  have  experience  in  the  clinical  setting  with  one  or  two  protocols  only." 

[  I  "I  have  experience  in  the  clinical  setting  with  six  or  more  RC  protocols." 


3.  With  implementation  of  RC  protocols,  RCPs  will  be  conducting  patient  assessment  w hich  in\i)l\es  the  following  topic 
areas.  Using  the  1  -  4  scale,  please  inilicate  the  amount  of  review  or  retraining  you  feel  you  need  in  each  area. 

1  =  No  review/retraining  needed 

2  =  Brief  review  needed 

?i  =  .Some  retraining  needed  (minimum  detail) 
4  =  Extensive  retraining  needed  (maximum  detail) 


No  Review 

Brief  Review 

Min  Detail 

Max  Detai 

Patient  History 

2 

3 

4 

Patient  Interview 

2 

3 

4 

Chest  Physical  Assessment: 

-Inspection 

-Breath  Sounds 

2 
2 

3 
3 

4 
4 

Chest  X-Ray  Evaluation 

2 

3 

4 

PET  Analysis 

2 

3 

4 

Laboratory  Values: 
-ABGs 
-Hematology 
-Sputum 

2 

2 
2 

3 
3 
3 

4 
4 
4 

EKG  Evaluation 

2 

3 

4 

Pharmacology 

2 

3 

4 
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4.  Protocols  have  an  extreme  reliance  on  evaluation  and  assessment  skills.  Are  you  concerned  that  you  will  receive  inade- 
quate review/retraining  before  the  RC  Protocols  are  implemented? 

[     1    YES  I     ]     NO 


5.  Which  of  the  following  learning  methods  do  you  most  prefer?  (check  only  one) 

Independent  Study 

Lecture/Question- Answer 

Skill  Workshop/Practice  Sessions 

Simulations/Case  Studies 

Clinical  Practicum/Rounds  with  MD/RCP  Preceptor 

6.  Which  of  the  other  learning  methods  do  you  like?   (check  all  that  apply) 

]  Independent  Study 

]  Lecture/Question-Answer 

]  Skill  Workshop/Practice  Sessions 

]  Simulations/Case  Studies 

]  Clinical  Practicum/Rounds  with  MD/RCP  Preceptor 

7.  What  do  you  feel  the  biggest  hairier  to  the  implementation  of  RC  Protocols  will  be  in  your  respective  hospital?  (check 
only  one) 

Physician  acceptance 

Nursing  acceptance 

RCP  acceptance 

Administration  acceptance 

RCP  review/retraining 

Heavy  use  of  PRN/Pool  RCPs 

Inadequate  RC  staff 

Other  (Please  explain)    

8.  What  other  barriers  to  the  implementation  of  protocols  do  you  feel  exist  in  your  hospital?  (check  ail  that  apply) 

Physician  acceptance 

Nursing  acceptance 

RCP  acceptance 

Administration  acceptance 

RCP  review/retraining 

Heavy  use  of  PRN/Pool  RCPs 

Inadequate  RC  staff 

Other  (Please  explain)   
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9.  How  do  you  feel  RC  Protocols  will  affect  the  Respiratory  Care  Practitioner's  role  in  your  hospital?  (check  one  in  each 
section) 


Increase 


Decrease 


No  Change 


Responsibility 
Respect/Recognition 
Job  Satisfaction 
Job  Security 


lO.How  do  you  feel  the  implementation  of  RC  Protocols  in  your  hospital  will  affect  each  of  the  following?  (check  one  in 
each  section) 


Increase 


Decrease 


No  Change 


Utilization  of  RC  Procedures 
Appropriateness  of  RC  Procedures 
Quality  of  RC  Procedures 
Productivity  of  RC  Department 
Cost-Effectiveness  of  RC  Procedures 
and  Department 


1 1.  Arc  any  of  the  following  points  of  concern  to  you  personally'  (check  all  that  apply) 

I     I     "I  am  concerned  that  my  respiratory  care  education  may  be  inadequate  for  the  demands  of  RC  protocols." 

I  I  "I  am  concerned  that  I  have  been  out  of  school  too  long  to  have  adequate  knowledge  for  the  demands  of  RC  pro- 
tocols." 

I  I  "I  am  concerned  that  if  I  can  not  initially  demonstrate  proficiency  in  patient  assessment  and  protocol  implemen- 
tation that  my  job  will  be  in  jeopardy." 

I  I  I  am  concerned  that  the  implementation  of  RC  protocols  will  pave  the  way  for  nursing  to  take  over  delivery  of 
respiratory  care  procedures." 


12.Dt)  you  support  the  concept  of  Respiratory  Care  Protocols? 
I     1    YES  1     I    NO 


1 3. What  other  comments  and/or  suggestions  do  you  have  regarding  Respiratory  Care  Protocols  that  may  assist  in  the 
development  of  the  i)ricntation/training  program  and  implementation  of  protocols  in  your  respective  hospital'.' 


8-S6 


RESPIRATORY  CARE  •  SEPTEMBER  '97  VOL  42  NO  9 


Perceptions  of  Educational  Needs 


APPENDIX  2 
Overview  of  Education  Program 


Includes: 


MATERIALS: 

-Videotape  Lecture  Series 


-Binder 


Patient  Interview  Techniques 
Patient  Assessment  Techniques 
Bedside  PFT 

Managing  Patients  with  Asthma 
Managing  Patient  with  Allergies 

Education  Program  Overview 

Pilot  Project  Overview 

ABC's  of  Protocols 

Assessment/Care  Plan  Form 

Six  Approved  Protocols 

Reference  Material: 

-ABGs 

-Hematology 

-Blood  Chemistry 

-Sputum  Analysis 

-Patient  History  and  Interview 

-Chest  Physical  Assessment 

-Bedside  PFT  and  Analysis 

-Oxygen  Therapy/Pulse  Oximetry 

-Pharmacology 

Case  Studies  with  Research  Papers 

Practice  Case  Studies 


-Pocket  Guide 


EDUCATION  PROGRAM: 

-Phase  I 


Six  Protocols/Key  Points 

Assessment/Care  Plan  Form 

Normal  Lab  Value  Charts 

Respiratory  Care  Medication  Reference  Chart 


Video  Lecture  Series 

-Examination 

Practice  with  Case  Studies 


-Phase  II 


Five  Case  Studies 
-Assessment/Care  Plan 
-Examination 


-Phase  III 


Rounds  with  RCP  Preceptor 
-Patient  Assessment 
-Care  Plan  Preparation 
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Evaluation  of  the  Health  Occupations  Aptitude  Examination 

Jeff  Standridge  MEd  RRT  NREMT-P,  fcuhy  J  Boggs  MEd  RRT, 
and  Kathleen  A  Mugan  MEd  MT  (ASCP)SH 


INTRODUCTION:  In  our  Respiratory  Care  Program,  attrition  rates  vary, 
but  periodically  approach!  undesirable  levels.  To  reduce  attrition  and  more 
accurately  predict  success,  a  revision  of  the  current  selection  procedures  was 
necessary.  We  evaluated  as  one  possible  component  of  our  admissions  pro- 
cedure, the  Health  Occupations  Aptitude  Examinati(m  (HOAE),  an  instru- 
ment, specifically  for  use  by  allied  health  education  programs  in  admission, 
placement,  and  guidance  procedures,  that  contains  5  separate  tests.  Scores 
are  given  for  Academic  Aptitude  (A. A.),  Spelling  (Sp.),  Reading  Comprehension 
(R.C.),  Information  in  the  Natural  Sciences  (N.S.),  and  Vocational  Adjust- 
ment Index  (\  .A.I. ).  KVALUATION  MFITHOD:  We  reviewed  the  instrument's 
technical  manual  for  norms,  reliability-validity  studies,  and  general  test-devel- 
opment procedures.  We  then  conducted  a  pilot  study  using  a  convenience  sam- 
ple of  49  respiratory  care  students  from  3  different  program  years.  lO  pre- 
vent respiratory  care  instruction  from  biasing  the  examination  results,  the 
HOAE  was  administered  immediately  up(m  admission  to  the  Program,  before 
any  professional  education  commenced.  Each  test  store  from  the  HOAE  was 
then  correlated  with  professional  respiratory  care  program  grade  point  aver- 
age (PrGPA)  using  the  Pearson  Product  Moment  correlation  coefficient  of 
0.40  as  a  threshold  and  an  (t  level  of  0.05.  RESILTS:  Positive  relationships 
were  found  between  Pr(;PA  and  3  of  the  5  instrument  tests.  Statistically  sig- 
nificant relationships  were  found  between  the  A.A.  Score  (r  =  0.40.  p  <  0.05). 
N.S.  Score  (r  =  0.40,  p  <  0.05).  and  R.C.  Score  (r  =  0.31,  p  <  0.05).  CON- 
CLUSIONS: The  potential  of  the  HOAE  for  strengthening  our  Program's 
selection  process  is  not  clear,  although  the  V.A.I,  provides  useful  informa- 
tion about  specific  behaviors  and  is  useful  in  counseling.  We  will  continue  to 
administer  the  HOAE  in  order  to  determine  its  ultimate  appropriateness  as 
an  admissions  process  component.  IRespirCaie  iy97;42(9):868-872] 


Background  piratory  Care  Program  at  our  institutit)n  is  no  exception. 

Because  of  the  variety  of  education  experiences  and  the  dif- 
Some  allied  health  disciplines  find  it  diltlcuh  to  discover         ferences  in  grading  scales,  it  has  become  ditTicult  to  predict 
indicators  of  success  in  specific  education  pmgiams.  Tlie  Res-         program  success  in  students,  all  of  whom  transfer  to  our  insti- 
tution from  other  postsecondary  schools.  Merely  comparing 
college  grade  point  averages  (GPAs)  is  a  potentially  misleading 
solution.  In  addition,  most  applicants  have  GPAs  between  3.0 

The  authors  are  affihated  w  ith  the  College  ol  Heahli  Related  Piofessiims.  ;|„J  4();  dijs  naiTOVV  range  may  not  provide  enough  Viiriability 

University  of  Arkansas  for  Medieal  Seienees— l.mie  Roek.  .\rkansas.  among  accepted  applicants  to  predict  success. 

,   .-o      ...     K.r:,oDTMDCN,TD  II  Although  the  American  College  Test  (ACT)  composite 

Reprints  &  Correspondence:  Jett  .Standndae  MEd  RRT  NREMT-P.  Uni-  -  ,  •  .  .u 

vet^si.v  of  Arkansas  for  Medieal  .Seienees.  Dep.trtmen.  of  Respiratory  SCOre  has  been   shown   tO  correlate   With   SUCCCSS  OH  the 

Care,  220(1  Fi  Roots  Dr.  Slot  7()4  14/B/NLR.  North  little  Rock  AR  721 14.  NCLEX-RN  examination  tor  associate  degree  nursing  StU- 
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dents,'  the  test  was  originally  developed  to  predict  the  suc- 
cess of  students  going  from  high  school  to  college.  Appli- 
cants to  the  University  of  Arkansas  for  Medical  Sciences  Res- 
piratory Care  Program  have  completed  at  least  2  years  of 
prerequisite  coursework  at  another  university.  In  addition. 
some  have  recently  taken  the  ACT,  while  others  have  scores 
from  10  years  ago  and  beyond.  Occasionally,  an  applicant 
has  not  taken  the  ACT  at  all.  Furthermore.  ACT  subscores 
in  Social  Science,  Natural  Science,  Mathematics,  and  English 
have  failed  to  provide  substantial  predictions  for  success  in 
allied  health  programs.'  - 

Noncognitive  variables  such  as  letters  of  reference  or  ref- 
erence-rating forms  provide  little  useful  information.  Our  expe- 
rience suggests  that  most  students  would  not  select  an  indi- 
vidual to  provide  a  reference  if  they  were  not  relatively  certain 
of  receiving  a  positive  recommendation.  In  examining  our  own 
admissions  criteria,  no  significant  relationship  has  been  found 
between  these  ratings  and  PrGPA  (r  =  0.004,  p  >  0.05  )r 

Although  interviews  are  important  in  determining  poten- 
tial clinical  success  and  affective  attributes,  the  literature 
suggests  that  they  are  relatively  ineffective  in  predicting  aca- 
demic success.^'"* 

Faced  with  this  dilemma  and  rising  attrition  rates  (Table 
1 ),  we  sought  to  identify  a  reasonable  addition  to  the  student 
selection  process  that  would  be  used  in  conjunction  with  col- 
lege GPA  and  structured  interview  scores.  Tlie  Revised  PSB — 
Health  Occupations  Aptitude  Examination  (HOAE)  was  eval- 
uated as  one  of  those  options.  A  number  of  health  aptitude 
examinations  exist.  However,  many  are  only  available  at  cer- 
tain times  of  the  year  and  at  specific  testing  centers.  In  addi- 
tion, many  of  the  available  aptitude  examinations  are  cost  pro- 
hibitive as  well.  The  HOAE  is  relatively  inexpensive  and  easy 
to  administer,  making  it  a  possible  alternative  to  the  more 
restrictive  and  costly  aptitude  examinations. 

Table  1       Respiratory  Care  Program  Eiirollmenl  and  Attrition 


Year 

Enrolled 

Graduated 

Attrition  Rate 

1995 

17 

13 

24% 

1994 

19 

14 

26% 

1993 

22 

22 

0% 

1992 

25 

23 

8% 

1991 

24 

20 

17% 

Mean 

21 

18 

14% 

it  is  predictive,  within  reasonable  limits,  of  readiness  and  suit- 
ability for  specialized  instruction  in  an  allied  health  educa- 
tion program  and  is  beneficial  for  other  purposes  such  as  coun- 
seling, curriculum  planning,  and  remediation.  The  individual 
tests  appear  to  sample  a  wide  range  of  general,  interlocked, 
and  specific  factors  known  to  be  impoilaiit  in  the  preparation 
of  allied  health  practitioners. 

The  instrument  is  an  individual  assessment  examination 
containing  5  separate  tests.  Scores  are  given  in  Academic 
Aptitude  (A. A.).  Spelling  (Sp.).  Reading  Comprehension 
(R.C.).  Infonnation  in  the  Natural  Sciences  (N.S.).  and  Voca- 
tional Adjustment  Index  (V.A.I.)  (Fig.  1 ). 


Parti- 

Testl 

Academic  Aptitude 

-Subtest  1 

Verbal  Concepts 

-Subtest  2 

Arittimetic  Concepts 

-Subtest  3 

Nonverbal  Concepts 

Part  II- 

-  Test  2 

Spelling 

Part  Ill- 

-  Test  3 

Reading  Comprehension 

Part  IV- 

-  Test  4 

Information  in  the  Natural  Sciences 

PartV- 

-  Test  5 

Vocational  Adjustment  Index 

The  Health  Occupations  Aptitude  Examination 


Fig.  1,  Components  of  thie  Healtfi  Occupations  Aptitude  Examina- 
tion. 


Initial  Impressions  of  the  HOAE 

The  HOAE  appears  to  be  developed  by  well-regarded  pro- 
cedures and  has  been  developed  and  normed  specifically  for 
the  purpose  of  screening  allied  health  education  applicants. 
Tlie  publisher  cle;uiy  describes  the  types  of  students  on  whom 
the  norms  are  based  and  provides  norms  for  each  group  to 
whom  examinees  are  likely  to  be  compared.  There  is  an  ade- 
quate description  of  how  the  individuals  included  in  the  nomi 
group  were  sampled.  However,  participation  rate  and  the  date 
on  which  norms  were  established  are  not  apparent. 

For  the  most  part,  the  evaluators  and  reviewers  from  the 
literature  were  satisfied  with  the  HOAE  and  its  published 
validity  studies.'-"  However,  one  reviewer  did  recommend 
that  users  of  the  test  obtain  a  specimen  .set  and  examine  the 
test  based  on  their  own  program,  applicant  pool,  and  infor- 
mation needs."  To  fully  evaluate  the  HOAE  and  determine 
its  appropriateness  for  addition  to  the  selection  criteria  of 
our  program,  we  conducted  a  pilot  study. 


TTie  revised  HOAE  was  devised  and  developed  by  the  staff 
of  the  Reseaich  and  Development  Division  of  the  Psychologic;il 
Services  Bureau  with  consultant  contributions.  The  original, 
or  standard,  version  of  the  HOAE  was  published  in  1978-1987: 
the  revised  version,  in  1992. 

The  instrument  was  developed  specifically  for  use  by  allied 
health  occupations  education  programs."  The  authors  claim 


Technical  Review 

Published  literature  reviewing  the  HOAE  is  scarce.  After 
our  literature  search  produced  little  useable  information,  we 
reviewed  the  instrument's  technical  manual"  to  evaluate  the 
publisher's  nonning  techniques  and  procedures  for  establishing 
validity  and  reliability. 
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Norms 

The  normative  data  tor  the  HOAE  arc  based  on  a  sample 
of  3.960  applicants  tii  allied  health  occupations  education  pro- 
grams from  187  allied  health  programs  in  49  states  of  the 
United  States.  9  programs  in  Canada,  and  2  programs  in  the 
District  of  Columbia.  The  198  participating  programs  rep- 
resented approximately  5.5%  of  the  3.600  programs  located 
in  the  U.S.  and  Canada.  The  programs  represented  various 
types  of  institutions  including  secondary  schools,  vocational- 
technical  schools,  junior  and  community  colleges,  hospitals 
and  medical  centers,  colleges  and  universities,  medical  schools, 
nonprofit  (private  or  religious)  organizations,  academic  health 
centers,  and  proprietiuy  schools,  hi  addition,  they  represented 
large  and  small  programs,  urban  and  rural  areas,  different  cul- 
tural and  socioeconomic  settings,  and  differing  ethnic  and 
racial  compositions. 

The  general  norms  are  based  upon  applicants  to  these  pro- 
grams only.  Prospective  students  were  tested  prior  to  admis- 
sion into  an  allied  health  program,  before  test  performance 
could  be  biased  by  learning  experiences. 

Appropriate  information  with  regard  to  gender,  chrono- 
logic age,  and  fomial  education  is  ;ilso  included  and  categorized 
into  39  allied  health  specialties.  Test  results  are  reported  to 
the  user  as  raw  scores,  percentile  scores,  and  on  stanine  scales. 
The  standard  error  of  measurement  of  the  test  and  the  stan- 
dard error  of  the  mean  of  the  norms  group  are  also  reported 
and  explained. 

One  potential  concern  is  the  studies  conducted  on  the  per- 
formance of  minority  groups  after  the  initial  standardization 
process  was  completed.  These  studies  involved  a  group  of 
African-Americans  and  Hispanics  who  were  selected  at  ran- 
dom from  the  standiirdization  population.  However,  there  were 
2  exceptions  to  their  randomness.  Race  and  ethnic  background 
were  identified  and  verified  by  a  Program  Director,  and  the 
minority  groups  and  control  groups  had  to  be  applicants  to 
matching  programs.  Results  of  these  studies  were  used  to  sub- 
stantiate the  claim  that  the  general  nomis  are  based  upon  a  het- 
erogeneous group  of  applicants.  This  appears  to  be  a  some- 
what backwiird  process  and  may.  in  fact,  constitute  a  problem. 

Reliability 

Reliability,  or  the  consistency  of  measurcmeni,'"'  is  espe- 
cially important  for  Intelligence  Quotients,  aptitude,  or  voca- 
tional interest  tests  to  be  stable  o\  er  time,  or  to  have  high  test- 
retest  reliability.'"  The  HOAE  did  measure  stability  with 
test-retest  reliability.  A  second  test  was  gi\en  to  176  of  the 
original  examinees.  10  to  30  da>  s  after  their  initial  tests.  The 
authors  of  the  HOAE  belie\  ed  that  the  length  of  the  test  pre- 
cluded memorization  ot  lest  items.  In  no  subset  of  the  bat- 
tery did  a  significant  gain  demonstrate  a  practice  effect.  One 
of  the  reviews  from  the  literature  felt  1 76  was  a  rather  small 
sample  to  retest.'-  We  agree. 


The  reliability  coefficients  for  test-retest  were  typically 
luound  0.95.  The  attitude  component  was  predictably  the  low- 
est at  0.88  and  the  coefficients  for  cognitive  skills  were  0.95 
to  0.98.  Because  standardized  tests  should  have  reliability  coef- 
ficients around  0.90.''^  we  believe  these  to  be  acceptable. 

Also  analyzed  was  split-half  internal  reliability  by  com- 
paring 105  of  the  examinees'  even  versus  odd  item  responses. 
The  even-odd  forms  of  the  test  were  administered  in  7  test- 
ing periods  over  1 2  days.  This  .seems  to  us  to  be  more  nearly 
an  alternate  form  of  the  same  test  rather  than  the  split-half 
method  ;ls  claimed  by  the  authors.  Split-half  testing  is  descnbed 
as  an  internal  reliability  method  performed  on  one  test,  com- 
paring the  even  to  the  odd  responses."  The  HOAE  authors 
compared  2  separate  forms  using  even  versus  odd  responses 
and  correlated  the  2  scores  using  the  Spearman-Brown  for- 
mula. The  coefficients  of  the  subsets  varied  from  0.91  on  the 
vocational  index  to  0.98  on  academic  aptitude  with  the  mean 
coefficient  being  0.96. 

The  intended  use  of  the  test  is  one  of  numerous  factors 
to  consider  in  evaluating  an  individual  for  admission  to 
an  academic  program.  As  such,  we  felt  that  the  reliabil- 
ity was  sufficient. 

Validity 

Validity — or  does  the  test  accomplish  the  task  for  which 
it  was  intended?''' — is  the  most  important  aspect  of  a  test.  It 
determines  the  inferences  one  can  make  about  the  behavior 
of  the  sample.  Validity  procedures  determine  whether  the  test 
scores  can  be  compared  to  other  independent  observable  facts 
about  the  behavior  being  considered. 

Validity  studies  had  been  performed  on  the  HOAE.  Con- 
tent validity,  also  called  face  or  logical  validity,  refers  to  how 
well  the  questions  relate  to  the  content  domain  being  tested 
and  the  specifications  the  author  used  to  formulate  the  con- 
tent." This  is  done  while  the  test  is  being  constructed.  The 
test  authors  established  objectives  and  a  table  of  specifica- 
tions. The  content  was  outlined  using  standard  texts,  liter- 
ature, and  reference  sources.  The  expressed  needs  of  allied 
health  program  directors  v\ere  gi\en  high  priority.  Independent 
experts  in  allied  health  education  pri)grams  re\  iewed  all  the 
material  for  relevance.  Content  experts  wrote  many  more  ques- 
tions than  v\ere  needed  into  a  draft  that  was  then  examined 
by  other  content  experts.  The  questions  were  selected  based 
on  curricula,  textbooks,  intei-views  with  practitioners  and  fac- 
ultv.  and  input  from  experts.  After  revisions,  the  questions 
were  field  tested.  Each  question  had  an  item  analysis  per- 
tbrmed,  and  poor  questions  were  dropped  or  amended. 

Criterion-related  \  alidity  refers  to  the  extent  to  which  scores 
concur  with  or  prciiict  some  given  criterion.  Tlie  authors  stated 
that  an  objective  of  the  test  was  to  predict  the  success  in  course 
of  study  and  work  demands  of  the  participants.  The  authors 
compared  test  performance  to  GPA  obtained  in  the  intended 
academic  programs.  Because  the  main  test  objective  is  to  mea- 
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sure  success  in  allied  health  academic  programs,  this  seems 
like  a  reasonable,  if  not  ideal,  comparison. 

Average  correlations,  using  Pearson  Product  Moment  coef- 
ficients (r).  between  cumulative  grade  point  averages  and  scores 
on  the  HOAE  varied  from  0.32  for  Sp.  to  0.43  on  the  V.A.I, 
to  0.76  on  the  A. A.  The  subset  mean  was  0.52.  As  might  be 
expected.  A. A.  and  N.S.  were  highest  with  correlations  of  0.76 
and  0.60,  respectively. 

Pilot  Study 

We  conducted  a  pilot  study  to  examine  performance  on 
the  HOAE  as  an  indicator  of  success  in  our  respiratory  care 
program.  Although  many  factors  play  a  part  in  the  ultimate 
success  of  Program  graduates,  one  indicator  is  success  on  the 
National  Board  for  Respiratory  Care  (NBRC)  credentialing 
examinations.  If  graduates  cannot  pass  the  NBRC  exami- 
nations, any  other  factors  of  success  are  relatively  useless. 

Successful  completion  of  our  professional  Program  is 
indicative  of  future  success  on  the  NBRC  credentialing  exam- 
inations (Table  2).  However,  admission  into  the  Program 
is  not  necessarily  indicative  of  successful  completion,  as 
indicated  by  the  attrition  rates  listed  in  Table  1 .  While  suc- 
cessful completion  of  the  program  suggests  a  fairly  good 
chance  of  passing  the  NBRC  credentialing  examinations, 
faculty  in  our  program  believe  it  important  to  improve  stu- 
dent selection,  thereby  reducing  attrition  and  improving  pro- 
gram efficiency. 


Results 

When  one  is  seeking  to  relate  academic  achievement  to 
predictor  tests  of  achievement,  such  as  the  HOAE.  a  coixe- 
lation  coefficient  of  between  0.40  and  0.50  is  considered  sat- 
isfactory."' Using  this  range  as  a  rule,  significant  relationships 
(p  <  0.05 )  were  found  between  PrGPA  and  3  of  the  5  instru- 
ment tests. 

Pearson  correlations  coefficients  are  provided  in  Table  3. 
Although  statistically  significant  beyond  the  0.05  a  level,  the 
relationship  between  PrGPA  and  R.C.  (r  =  0.3 1 )  was  relatively 
weak  and  by  Popham  and  Sirotnik's  criterion"'  unsatisfactory. 


Table  3.      Health  Oceupations  .Aptitude  Examination  Scores  Related  to 
Professional  Grade  Point  Averace  (PrGPA I 


Correlation  Coefflcient 
for  PrGPA* 


p  Value 


Academic  Aptitude                                0.40 

<  0.05 

Spelling                                                 0.13 

>0.05 

Reading  Comprehension                        0.31 

<0.05 

Information  in  the  Natural  Sciences        0.40 

<0.05 

Vocational  Adjustment                          0.27 

between 

>  0.05 

^Pearson  Product  Moment  Correlation  Coefficients 

0.40  and  0.5(1  arc  con- 

sidered  satisfactory.'" 

Discussion 


Table  2       National  1995  Credentialing  Examination  Pass  Rates  and  5- 
Year  Program  Mean  Pass  Rates 


Examination 


Entry  Level*    Written  RRT 


Clinical 
Simulation 


National  Pass  Rate  (1995) 
5-Year  Program  Pass  Rate 


86% 
99% 


76.14% 
99% 


60.9% 
97% 


♦Reported  pass  rate  on  the  Entry  Level  Examination  is  for  graduates  of  advanced 
practitioner  (therapist-level)  programs. 


Methods 


Our  pilot  study  produced  somewhat  lower  predictive  valid- 
ity coefficients  than  those  published  in  the  technical  manual. 
However,  statistically  significant  relationships  were  found 
between  PrGPA  and  3  of  the  5  instrument  tests.  Because  the 
purpose  of  this  study  w  as  to  determine  the  suitability  of  the 
HOAE  for  addition  to  the  current  admission  selection  pro- 
cedures, we  found  these  correlations  to  be  useful  and  the  sys- 
tematic evaluation  helpful. 

The  results  of  this  pilot  study  were  consistent  with  the  find- 
ings of  Baker  et  ;il."  who  found  significant  correlations  between 
PrGPA  and  the  A.A.  test  score  and  PrGPA  (r  =  0.45,  p  <  0.01), 
and  the  N.S.  test  score  (r  =  0.44,  p  <  0.01 ). 


With  this  in  mind,  we  chose  to  evaluate  each  section  of 
the  HOAE  with  regard  to  ending  professional  grade  point  aver- 
age (PrGPA).  A  convenience  sample  of  49  respiratory  care 
students  was  selected  by  taking  all  entering  students  from  3 
consecutive  program  years.  To  prevent  respiratory  care  instruc- 
tion from  biasing  the  examination  results,  the  HOAE  was 
administered  immediately  upon  admission  to  the  Program, 
before  any  professional  education  commenced.  Upon  grad- 
uation or  attrition  from  the  program,  each  .separate  test  score 
of  the  HOAE  instrument  was  correlated  with  PrGPA  using 
the  Pearson  Product  Moment  correlation  procedure. 


Limitations  of  This  Evaluation 

We  do  not  believe  that  the  results  from  this  pilot  study  estab- 
lish that  the  addition  of  the  HOAE  would  be  an  adequate  sub- 
stitute for  existing  components.  However,  the  data  do  pro- 
vide useful  infonnation  regarding  the  HOAE  examination  as 
a  potential  source  of  admission  selection  data.  After  using 
the  HOAE  for  a  number  of  admission  cycles,  we  plan  to  inves- 
tigate the  predictive  validity  of  the  entire  student  selection 
system  with  regard  to  successful  program  completion,  rate 
of  attrition,  and  successful  completion  of  the  NBRC  cre- 
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dentialing  examinations.  Future  research,  with  a  larger  sam- 
ple size  would  make  the  findings  more  generalizable.  While 
caution  should  be  used  when  trying  to  generalize  these  find- 
ings to  other  respiratory  care  programs,  it  appears  that  the 
HOAE  is  suitable  for  addition  to  selection  systems  that  also 
utilize  more  traditional  criteria  for  making  admission  deci- 
sions (ie,  GPA,  interview). 

The  instrument's  usefulness  as  a  counseling  tool  was  evi- 
dent to  us.  After  review  of  the  score  reporting  procedures, 
our  opinion  is  that  these  reports  seem  to  be  suitable  for  coun- 
seling respiratory  care  students,  upon  admission  to  the  pro- 
gram, regarding  certain  test  scores  relative  to  other  res- 
piratory care  students  in  the  norm  sample,  and  future 
potential  success  in  the  respiratory  care  program.  However, 
additional  research  is  required  to  indicate  the  statistical  valid- 
ity of  such  opinions. 

In  Conclusion 

We  need  to  assess  a  student's  affective  behaviors  prior 
to  program  admission.  Structured  interviews  help  with  these 
qualities.  However,  we  have  found  no  adequate,  additional 
means  by  which  to  measure  these.  The  Vocational  Adjust- 
ment Index  provides  some  useful  information  about  very  spe- 
cific behaviors  pertinent  to  the  professional  aspects  of  res- 
piratory care  practice. 

Based  on  our  evaluation,  the  HOAE  scores  will  be  added 
to  the  admission  criteria,  making  it  an  additional  component 
in  the  formula  used  to  select  students.  The  revised  admis- 
sion criteria,  with  the  addition  of  the  HOAE  are: 


Qualities/Skills 

Academic 

Problem-Solving 
Communication 

Non-Academic 


Academic  Criterion 

Cumulative 

Prerequisite  GPA 
Math  &  Science  GPA 
Speech  & 

English  GPA 
Interview  Score 


HOAE  Criterion 

A. A.  Score 

N.S.  Score 
R.C.  &  SP  Score 

V.A.I. 


Although  our  Pilot  Study  results  weiie  inconclusive,  we  have 
decided  to  continue  using  the  HOAE  as  part  of  our  admission 
requirements.  By  incorporating  this,  we  hope  to  eventually 
study  the  results  and  efficacy  of  this  admissions  tool.  On  the 


basis  of  further  study  we  may  determine  whether  it  should 
be  eliminated  or  continued. 
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Introduction 

The  health  education  needs  of  patients  are  often  inade- 
quately addressed  by  existing  systems  for  health  care  deliv- 
ery. Health  education  must  be  incorporated  into  current  sys- 
tems of  health  care  delivery  to  shift  from  a  model  of  disease 
treatment  to  a  model  of  disease  prevention,  health  promo- 
tion, and  wellness.  Individuals  who  live  long  distances  from 
medical  facilities  usually  have  the  greatest  difficulty  seek- 
ing and  obtaining  appropriate  medical  care  and  health  edu- 
cation for  treatment  of  acute  illness  or  the  management  of 
chronic  disease. 


Dr  Mishoe  is  Professor.  Allied  Health  Sciences  and  Graduates  Studies, 
and  Chair,  Departmeni  of  Respiratory  Therapy;  Dr  Karlin  is  Coordinator 
of  Distance  Education  and  Adjunct  Assistant  Professor.  Respiratory 
Therapy;  Dr  Baker  is  Assistant  Professor.  Allied  Health  Sciences  and 
Graduate  Studies,  and  Department  Director  of  Admissions.  Respiratory 
Therapy;  Ms  Ogilvie  is  Instructor,  Health  Information  Management;  Mr 
Aram  is  Research  Assistant  4,  Pediatrics.  Allergy/Immunology;  and  Dr 
Rupp  is  Associate  Professor,  Pediatrics.  Allergy/Immunology.  The  Medi- 
cal College  of  Georgia — Augusta.  Georgia. 

Reprints  and  Correspondence:  Shelley  C  Mishoe,  HM  143,  Department 
of  Respiratory  Therapy,  Medical  College  of  Georgia,  Augusta  GA 
30912-0850 


In  rural  Georgia,  the  inadequacies  or  absence  of  effective 
health  care  and  health  education  are  severe,  affecting  many 
adults  and  children.  About  one  half  of  Georgia's  population 
is  spread  out  over  many  miles  in  largely  rural,  farming  com- 
munities. Out  of  159  counties  in  Georgia.  59  have  less  than 
10  physicians,  and  8  have  no  physicians.'  The  allied  health 
workforce,  including  respiratory  therapists,  is  influenced  by 
the  number  and  type  of  physicians  working  in  a  community. 
It  is  shown  that  as  the  number  of  physicians  in  a  community 
increases,  then  the  range  and  quantity  of  allied  health  pro- 
fessionals also  increase.-  Today,  telemedicine  and  distance 
education  can  provide  greater  access  to  health  care  and  health 
education,  especially  for  those  who  are  living  long  distances 
from  medical  specialists.  TTiis  paper  describes  the  use  of  the 
Georgia  Statewide  Academic  and  Medical  System  (GSAMS) 
to  provide  asthma  education  via  distance  learning  to  adults 
and  children  living  in  rural  Georgia. 

Importance  of  Effective  Asthma  Management 

According  to  the  National  Asthma  Education  Program 
Expert  Panel  (1991),^  an  estimated  10  million  people  in  the 
United  States  have  asthma.  The  Centers  for  Disease  Con- 
trol reports  that  the  incidence,  morbidity,  and  mortality  of 
asthma  have  increased  considerably  during  the  past  decade. 
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and  children  are  at  the  greatest  risk/'  Despite  greater  under- 
standing of  asthma  pathology,  availability  of  specific  asthma 
drugs  and  better  methods  for  long-term  management,  recent 
studies  cite  increased  prevalence  in  hospitalizations  and  mor- 
tality from  asthma.''-"  More  than  5.(M)()  people  die  annually 
from  asthma. '- 

Asthma  is  the  most  common  chronic  respiratory  illness  of 
childhood  affecting  an  estimated  4.8  million  children.'"  Asthma 
can  gravely  affect  quality  of  life  because  it  is  a  major  cause 
of  activity  limitation  from  any  chronic  illness  in  children. 
Approximately  10-12%  of  children  seek  medical  attention  due 
to  the  severity  of  their  symptoms.'-*"  Consequently,  asthma 
accounts  for  the  majority  of  children's  missed  days  from  school 
or  parents'  lost  wages  from  work  due  to  respiratory  illness. 
More  than  10  million  school  days  were  missed  due  to  asthma, 
which  accounted  for  an  estimated  $900  million  in  lost  wages 
for  caregivers."'  Studies  have  shown  that  children  with  asthma 
have  an  increased  risk  for  learning  disabilities  as  compared 
to  other  children.' ■  It  has  also  been  shown  that  asthmatic  chil- 
dren w  ith  lower  socioeconomic  status  appear  to  be  at  greater 
risk  for  school  absence  and  grade  failure.'^ 

Effective  management  of  asthma  is  based  on  4  essential 
components:  objective  measures  of  lung  function,  compre- 
hensive pharmacologic  therapy,  environmental  control  mea- 
sures to  reduce  allergens,  and  patient  education."-  It  is  our 
opinion  that  too  often,  we  focus  on  phannacologic  interventions 
and  fail  to  adequately  address  the  specific  questions,  mis- 
conceptions, and  concerns  of  our  patients.  It  is  critical  that 
adequate  asthma  education  is  provided  to  address  the  issues 
of  ( 1 )  increasing  morbidity  and  mortality.  (2)  rising  direct  costs 
for  medical  care,  (3)  substantial  indirect  co.sts  associated  with 
missed  school  and  work,  and  (4)  adverse  effects  on  quality 
of  life  for  children  and  caregivers.  It  is  estimated  that  the  total 
economic  costs  for  asthma  in  1990  were  $6.2  billion  when 
including  the  health  care  expenditures,  mortality,  lost  school 
days,  and  missed  days  Worn  work."' 

The  education  component  of  asthma  management  cannot 
be  overemphasized  for  the  effective  control  of  this  chronic 
disease  and  the  costs  associated  with  its  management."^  Sev- 
eral studies  have  documented  how  asthma  education  can 
improve  patient  management  ;md  possibly  decrease  the  health 
care  costs."'  -'  We  believe  that  utilizing  distance  education 
can  facilitate  implementation  of  the  Expert  Panel  Report  I 
(EPR-I)  and  IliEPR-ll):  Guidelines  for  the  Diagnosis  and 
Management  of  Asthma  regarding  health  education  for  per- 
sons who  have  asthma  and  their  caregivers.'''-  Consequently, 
we  obtained  a  gnint  through  the  Dep;irtment  of  AdminisU-ative 
Services,  Georgia  Statew  ide  .Academic  Medicine  System  to 
utilize  distiince  learning  to  provide  asthma  education  to  school 
teachers,  children  and  their  caregivers.  With  support  from 
the  grant  and  the  Medical  College  of  Georgia,  the  faculty, 
volunteers,  and  paid  staff  were  able  to  provide  6  asthma  edu- 
cation programs  at  18  sites  throughout  the  state  of  Georgia 
(Figs.  I  and  2). 


Fig.  1 .  Make  a  Healthy  Home  for  Children  with  Asthma,  Georgia 
Statewide  Academic  and  Medical  Systems  sites.  •  =  distance 
leaming  locations;  ▲  =  telemedicine  locations. 
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Fig.  2.  Breathin  EZ.  Georgia  Statewide  Academic  and  Medical 
System  sites.  •  =  distance  learning  locations;  A  =  telemedicine 
locations. 
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Distance  Education 

Distance  education  (also  referred  to  as  distance  learning) 
has  been  defined  as  "formal  instruction  in  which  a  majority 
of  the  teaching  function  occurs  while  educator  and  learner  are 
at  a  distance  from  one  another."--  It  typically  involves  the  use 
of  some  type  of  education  media  to  transfer  the  course  con- 
tent between  instructor  and  learner.  The  concept  of  distance 
education  has  evolved  as  a  way  of  bridging  the  physical  dis- 
tance between  instructional  resources  and  expertise  and  learn- 
ers who.  for  a  variety  of  reasons,  lack  access  to  these  resources. 

Originating  as  an  outgrowth  of  correspondence  courses 
delivered  by  a  postal  system,  distance  education  has  garnered 
worldwide  acceptance  extending  educational  opportunities 
across  state  and  international  boundaries.  The  dramatic  pace 
of  technologic  innovation  in  telecommunications  has  supported 
a  proliferation  of  educational  delivery  solutions,  eg,  satellite, 
terrestrial  microwave,  cable  television,  compressed  video,  and 
the  Internet.  Many  medical  institutions  have  now  reached  a 
point  where  they  are  successfully  integrating  telemedicine/dis- 
tance  education  systems  into  their  everyday  operations  for  deliv- 
ery of  medical  care  and  professional  education  in  pulmonary 
medicine,  allergy/immunology,  and  respiratory  care.--' 

The  Georgia  Statewide  Academic  and  Medical  System 

The  GSAMS  "is  the  largest  interactive  distance  education 
network  in  the  world."-"*  The  interactive  distance  education 
and  telemedicine  networks  were  established  as  a  result  of  fund- 
ing provided  by  the  Distance  IBducation  and  Telemedicine  Act 
of  1992  (Senate  Bill  144).-'  The  Georgia  Department  of  Ad- 
ministrative Services  administers  and  manages  the  network's 
technical  operations.  The  Academic  Programming  Office  was 
established  to  ser\e  as  a  resource  for  the  dissemination  of  infor- 
mation and  the  promotion  of  GSAMS  programs.  The  Aca- 
demic Programming  Office  also  offers  grants  to  support  dis- 
tance programming,  a  weekly  newsletter,  a  World  Wide  Web 
site  promoting  the  network,  and  a  computer  listserv  for  dis- 
cussion and  announcements.  One  can  access  the  GSAMS  home 
page  via  <http://www.gactr.uga.edu/GSAM.S/GSAMS.html>; 
the  home  page  links  to  numerous  areas  of  interest  including 
GSAMS  Newsletter  and  instructional  materials. 

The  GSAMS  network  comprises  more  than  360  distance 
education  classrooms  and  a  total  of  59  projected  telemedicine 
clinic  sites  located  throughout  the  state  of  Georgia.  GSAMS 
classrooms  are  located  in  Georgia  colleges  and  universities, 
technical  institutes.  K-12  schools,  correctional  facilities,  some 
hospitals,  administrative  offices,  and  other  special  sites  includ- 
ing Zoo  Atlanta.  The  University  of  Georgia  Marine  Exten- 
sion Service.  Fembank  Science  Center,  and  the  Georgia  Pub- 
lic Television  studios  in  Atlanta.  Each  site  operates  in  an 
autonomous  manner,  determining  the  type  and  frequency  of 
programming  it  originates  and  receives,  the  amount  of  tech- 
nical support  it  provides,  and  fees  it  charges.  Site  fees  range 


from  no  fee  at  all  to  $IOO/hour  with  most  sites  averaging  a 
charge  of  $23/hour  including  technical  facilitation.  Each 
GSAMS  site  pays  a  basic  fee  for  a  total  of  62.5  hours/month 
of  use. 

These  two-way  interactive  compressed  video  sites  uti- 
lize T-l  communication  lines  to  transmit  both  audio  and 
video,  enabling  students  and  instructors  at  separate  locations 
to  see,  heai',  and  speak  with  each  other.  The  heart  of  the  class- 
room system  is  the  coder-decoder  (CODEC).  The  CODEC"s 
main  function  is  the  digitization  and  compression  of  ana- 
log audio  and  video  signals  that  are  sent  out  and  received 
by  the  different  sites.-'  A  standard  GSAMS  classroom  is 
equipped  \\  ith  main  and  auxiliary  cameras,  television  mon- 
itors, microphones,  telephone/facsimile  machine,  video- 
cassette  recorder — or  VCR.  document  camera,  and  touch 
control  panels.  The  document  camera  can  project  2-  and  3- 
dimensional  images  from  photographs,  slides,  objects,  and 
text,  allowing  zoom  or  close  up  views  of  the  item  on  the 
viewer.  Peripherals  such  as  a  video  pointer,  computer,  or 
video-slide  projector  can  be  added  to  enhance  the  system. 

The  Medical  College  of  Georgia  supports  4  GSAMS  dis- 
tance education  classrooms  on  its  campus.  The  Institution  cur- 
rently delivers  5  complete  academic  credit  programs  in  allied 
health  by  distance  instruction,  allowing  students  to  eani  pro- 
fessional degrees  from  the  Medical  College  of  Georgia,  with 
little  or  no  time  spent  on  campus.  Some  of  the  satellite  pro- 
grams involve  clinical  faculty  at  the  distant  site  and  increased 
utilization  of  computers,  and  the  Internet,  in  addition  to  the 
classes  conducted  via  GSAMS.  It  is  suggested  that  training 
sites  in  rural  communities  can  prepare  allied  health  students 
for  rural  practice,  enhance  access  to  care  in  underserved 
communities,  and  provide  career  opportunities  for  rural  res- 
idents.-'' A  major  objective  of  distance  education  in  allied  health 
at  our  Institution  is  to  achieve  a  broader  distribution  of  allied 
health  practitioners  throughout  the  State  by  enabling  .students 
to  earn  professional  degrees  while  remaining  in  their  local  com- 
munities. Additionally,  we  provide  distance  outreach  programs 
including  continuing  medical  and  professional  education  pro- 
grams and  other  health  awareness/disease  prevention  programs 
for  patients,  children,  and  parents.  We  also  utilize  GSAMS 
to  receive  undergraduate  and  graduate  courses  for  academic 
credit  and  courses  for  continuing  education. 

Preparing  Materials  &  Conducting  Programs 

When  conducting  an  outreach  program  via  distance  edu- 
cation, several  important  practical  considerations  should  be 
taken  into  account.  The  distance-teaching  environment  dif- 
fers from  that  of  the  traditional  classrcKim.  Tliis  provides  instruc- 
tors both  new  opportunities  and  challenges.  Distance  instruc- 
tors often  need  to  adopt  different  instructional  roles,  teaching 
skills,  and  strategies.  Additionally,  the  faculty  must  become 
comfortable  in  the  distance-teaching  environment  and  famil- 
iar with  available  instructional  support  tools.  The  effective- 
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ness  of  distance  teaching  is  integrally  related  to  how  well  an 
instructor  can  use  the  technology,  understand  its  potential  and 
limitations,  and  his  or  her  familiarity  with  associated  instruc- 
tional methods.-'' 

In  a  conventional  teaching  environment,  most  instructors 
depend  upon  the  body  language  and  facial  expressions  of  his 
or  her  students  as  a  simple  classroom  assessment  tool.  Using 
this  method,  it  is  relatively  easy  to  determine  if  students  are 
bored,  puzzled,  or  engaged  in  the  material.  In  an  interactive 
television  environment,  it  is  often  difficult  to  see  or  to  assess 
the  body  language  of  individual  students.  Therefore,  instruc- 
tors must  consciously  plan  for  interaction  and  feedback.-*-' 

When  developing  instructional  materials  to  be  used  with 
interactive  television,  it  is  important  to  understand  that  tele- 
vision is  a  horizontal  format.  Any  presentation  graphics  dis- 
played on  the  system  should  be  designed  in  a  landscape  ori- 
entation. Font  sizes,  number  of  lines  of  text  per  graphic,  and 
color  combinations  must  be  carefully  considered  and  these 
considerations  can  differ  markedly  from  live  presentations. 
Figure  3  offers  our  suggestions  for  preparing  slides  for  inter- 
active television  and  an  example  of  a  slide  from  our  program. 
Handouts  and  other  instructional  support  materials  should  be 
sent  to  the  remote  sites  in  advance  of  the  program.  Handouts 
are  usually  welcomed  by  program  participants,  provide  space 
for  note  taking,  and  serve  as  a  discussion  tool. 

For  most  of  us,  our  typical  experience  with  the  television 
environment  is  that  of  a  passive  receiver.  Our  interaction  with 
televLsed  programming  is  limited  to  using  the  remote  control. 
The  interactive  television  environment  not  only  enables  inter- 
actions between  learners  and  content,  but  learner-instructor 
and  learner-learner  interactions.-"'  In  a  distance  education  en- 
vironment, the  instructor  is  primarily  responsible  for  creat- 
ing effective  interaction  in  the  classroom.^'  His  or  her  actions 
and  behaviors  work  toward  bridging  the  physical  and  psy- 
chological distance  between  on-site  and  remote  site  classrooms. 

The  instructor  often  adopts  the  role  of  facilitator,  planning 
for  student  interactions  and  engagement  by  creating  a  mix  of 
information  content  and  student  interaction.  Instructors  can 
additionally  employ  effective  on-camera  behaviors  such  as 
maintaining  eye  contact  with  remote  site  students:  refraining 
from  wearing  busy,  distracting  clothing  or  shiny,  reflective 
jewelry;  and,  becoming  aware  of  distracting  movements  such 
as  pacing. 

Our  Asthma  Education  Programs 

Our  project  took  a  multidisciplinary  approach  involving 
the  Project  Director,  Coordinator  of  Distance  Education,  and 
faculty  from  medicine  and  allied  health  sciences.  Each  mem- 
ber of  the  team  offered  a  valuable  perspective  and  contributed 
specific  expertise.  For  example,  the  coordinator  of  distance 
education  handled  the  marketing  and  program  arrangements; 
the  project  director  obtained  human  assurance  approval  and 
ccxjrdinated  data  collection;  the  health  information  management 


Suggestions  for  Preparing  Slides 

Presentation  Template       Choose  a  simple  presentation  tem- 
plate like  banners;  avoid  patterns, 
lines,  textures,  prints. 


Font  Selection 


Font  Size 


Font  Shadow 


Layout  of  Text 


Slide  Colors 


Slide  Uniformity 


Use  a  bold,  sharp  font  like  Arial 
Rounded  IVIT  Bold. 

Choose  the  largest  font  possible. 
Recommend  54  points  for  title,  48 
points  for  headings,  and  44  points 
for  text. 

Use  slight  shadow  to  lift  text  from 
page.  Recommend  black  shadow, 
down  2  points  and  to  the  right  3 
points. 

Use  minimal  words  and  lines.  Rec- 
ommend main  heading  and  only  3- 
4  lines  of  text,  leave  bottom  right 
corner  blank  to  allow  the  camera 
operator  to  insert  video  of  the  pre- 
senter. 

Choose  soft,  pastel  colors  with 
moderate  contrast.  Recommend  a 
soft  blue/green  (teal,  |ade)  for 
background,  beige/peach  for  fillers, 
black  color  font  headings  and 
shadows,  grey  color  for  text. 

Prepare  slides  that  are  uniform  in 
all  of  these  characteristics  to  facili- 
tate technical  support  and  a  profes- 
sional presentation. 


B 


Components  of  Asthma 
Management 


•  Measures  of  Lung 
Function 

•  Pharmacologic  Therapy 

•  Environmental  Control 

•  Patient  Education 

Fig,  3  A,  Suggestions  for  preparing  slide  presentations  for  dis- 
tance education  via  interactive  television.  B.  This  sample  slide 
from  our  program  was  prepared  with  Microsoft  Powerpoint  and  is 
reduced  40%. 

(HIM)  faculty  developed  one  of  the  Microsoft  Powerpoint  pre- 
sentations; and  the  physician,  HIM  faculty,  and  respiratory 
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therapy  faculty/staff  did  the  teaching.  Together,  we  determined 
our  program  content  and  the  content  validity  of  all  of  our  mate- 
rials, including  survey  instruments. 

The  GSAMS  grant  provided  a  modest  amount  of  funding 
for  personnel  costs  such  as  program  faculty.  However,  the  coor- 
dinator of  distance  education,  the  technical  support  staff,  fac- 
ulty, and  other  staff  incorporated  this  project  \\  ithin  their  exist- 
ing duties  and  responsibilities  and  were  not  paid  additional 
monies  for  participation.  The  GSAMS  coordinators  and  school 
teachers  volunteered  to  handle  all  anangements  at  each  remote 
site  prior  to  and  during  each  program.  We  did  not  charge  a 
registration  fee  for  enrollment  in  our  asthma  programs. 

Development 

We  developed  2  asthma  education  programs  for  distance 
education.  Our  programs  were  designed  to  emphasize  the  essen- 
tial components  of  effective  asthma  management.''-  One  pro- 
gram. Breatliin '  EZ.  was  specifically  designed  for  children, 
and  another  prograin.  Make  a  Healthy  Home  for  Children  with 
Asthma,  was  designed  for  adults  with  asthma  and  caregivers. 
The  content  for  the  Breathin '  EZ  program  was  developed  for 
elementary  school  children  in  grades  3-5  to  fit  their  school 
curriculum,  including  objectives  for  Healthy  People  2000." 
The  1 -hour  children's  program  focused  on  normal  pulmonary 
physiology  and  the  changes  that  happen  with  asthma.  A  major 
goal  of  the  program  was  for  children  to  understand  the  nor- 
mal defense  mechanisms  of  the  lung,  and  then  the  ways  chil- 
dren with  asthma  can  stay  healthy.  A  related  goal  was  for  chil- 
dren with  asthma  to  feel  "OK"  about  themselves  and  for  their 
classmates  to  understand  how  and  why  they  use  medications 
to  avoid  attacks.  Another  goal  was  for  school  teachers  and 
administrators  to  have  increased  knowledge  on  the  ways  chil- 
dren with  asthma  can  avoid  attacks  and  the  role  of  medica- 
tions in  self-management.  The  goals  of  our  adult  program  were 
to  inform  caregivers,  including  parents  and  teachers,  of  spe- 
cific environmental  control  measures  to  reduce  allergens  and 
improve  long-term  management  of  asthma. 

Marketing  Our  Programs 

Georgia  is  a  predominantly  a  rural  state  having  many  local 
activities,  such  as  sporting  events,  meetings,  and  other  com- 
munity functions,  taking  place  at  the  school  site.  For  this  rea- 
son, we  determined  that  an  effective  way  to  reach  school 
teachers,  caregivers,  and  children  with  asthma  would  be 
through  the  school  system.  Also,  many  of  the  local  GSAMS 
sites  are  placed  in  the  local  school  or  hospital  for  that  par- 
ticular community. 

The  programs  were  advertised  on-line  via  the  GSAMS 
World  Wide  Web  site  and  a  computer  listserv  delivered  to 
most  GSAMS  coordinators,  school  technology  support  per- 
sonnel, and  media  specialists.  One  can  find  a  copy  of  our  adver- 
tisement on  the  GSAMS  Web  site.  We  also  placed  adver- 


tisements in  the  weekly  GSAMS  Newsletter.  The  advertise- 
ment indicated  that  a  voluntary  pre-  and  post-test  would  be 
administered  to  those  attending  the  programs  for  adults 
(Appendix).  Interested  schools  were  asked  to  reply  by  fac- 
simile, telephone,  or  e-mail.  Program  dates  were  set  based  on 
these  replies.  Once  the  dates  were  set,  the  program  adver- 
tisement was  updated  and  re-posted  to  attract  additional  sites. 
Twelve  schools  inquired  about  participating  in  Make  a 
Healthy  Home  for  Children  with  Asthma:  and  8  inquired  about 
Breathin '  EZ.  Program  scheduling  was  arranged  based  on  these 
inquiries.  Dates  were  set  for  each  program  to  be  offered 
once/month  for  3  months  during  February,  March  and  April 
of  this  year  (1997).  Make  a  Healthy  Home  for  Children  with 
Asthma  was  offered  in  the  evening  from  7-9  PM.  Breathin' 
EZ  was  offered  during  the  school  day  at  a  convenient  time 
for  teachers.  Each  school  was  sent  promotional  fliers  to  be 
distributed  to  students  to  take  home  to  their  parents.  A  local 
facilitator  agreed  to  provide  information  about  the  program 
and  to  be  available  at  each  site.  We  had  1 29  children,  1 2  teach- 
ers, and  several  parents  attend  the  Breathin '  EZ  programs,  and 
55  adults  participate  in  the  Make  a  Healthy  Home  for  Chil- 
dren with  Asthma  Programs. 

Implementation  &  Evaluation 

We  attempted  to  make  each  of  the  programs  as  interest- 
ing and  interactive  as  possible.  For  the  children's  program, 
the  2  facilitators  decided  to  begin  with  the  "cilia  wave."  The 
children  were  given  a  brief  description  of  cilia  and  their  role 
in  the  lung.  Then,  the  children  were  asked  to  pretend  that  they 
were  cilia  and  to  raise  their  arms  and  hands  over  their  heads. 
The  children  were  told  to  move  their  hands  all  the  way  up 
and  forward  (representing  the  power  stroke)  and  then  move 
their  hands  all  the  way  backward  (representing  the  return 
stroke).  The  facilitators  demonstrated  the  "cilia  wave"  while 
they  checked  in  with  each  site  to  see  the  children  laughing 
and  participating,  pretending  they  were  cilia.  The  facilitators 
used  this  icebreaker  and  lead-in  to  a  discussion  of  the  nor- 
mal defense  mechanisms  of  the  lung,  asking  the  children  ques- 
tions throughout  the  program.  The  children  were  also  encour- 
aged to  ask  questions  throughout  the  program.  At  the 
conclusion  of  the  program,  the  children  were  asked  again  to 
wave  good-bye  and  do  the  "cilia  wave." 

A  brochure  from  the  American  Lung  Association  (ALA), 
As  You  Live  You  Breathed  was  used  to  assist  in  the  devel- 
opment of  the  Breathin '  EZ  programs.  Core  information  from 
the  brochure  regarding  normal  lung  physiology  and  defense 
mechanisms  of  the  lung  were  incorporated.  Each  child  was 
given  the  ALA  brochure  after  the  program  to  reinforce  con- 
cepts. A  variety  of  instruction  aids  were  incorporated  into  the 
presentations  including  photographs,  slides,  models,  draw- 
ings, and  graphs.  A  major  advantage  to  distance  education 
is  the  use  of  a  document  camera  which  allows  clear  projec- 
tion of  documents  and  three-dimensional  objects,  h  i^  pos- 
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sible  to  use  various  colored  pens  to  illustrate  a  point  on  a  doc- 
ument and  everyone  in  the  class  is  able  to  see  it  clearly.  For 
example,  during  the  Breathin '  EZ  program,  the  facilitators 
used  different  colored  pens  to  illustrate  the  upper  airway  from 
the  lower  airway  and  the  conducting  airways  from  the  gas 
exchange  airways/units. 

The  Moke  a  Healthy  Home  program  was  designed  primarily 
to  educate  adults  on  numerous  strategies  that  they  could  use 
to  decrease  exposure  to  indoor  and  outdoor  allergens.  The 
national  asthma  guidelines  clearly  state  that  environmental  con- 
trol strategies  to  reduce  exposure  to  allergens  should  be  part 
of  long-term  asthma  management.' '-  However,  we  find  that 
many  of  our  patients  are  generally  unaware  of  the  changes  that 
they  can  make  in  their  homes  to  reduce  exposure  to  allergens 
and  improve  long-tenn  management  of  asthma.  Therefore,  we 
decided  to  meet  two  of  the  EPR  Guidelines  by  focusing  on 
patient  education  and  environmental  control  strategies. "*■'- 

For  the  adult  programs,  we  incorporated  research  objec- 
tives; therefore,  we  obtained  informed  consent  and  admin- 
istered a  pretest  at  each  site  prior  to  the  programming.  We  were 
required  to  have  full  review  from  our  Internal  Review  Board 
(IRB)  for  Human  Assurance.  To  obtain  IRB  approval,  we  deter- 
mined that  the  principal  investigator  would  explain  the  con- 
sent fonn  and  research  project  "on-line'  and  then  identify  per- 
sons obtaining  informed  consent  at  each  remote  site.  The 
participants,  principal  investigator,  and  investigator  obtain- 
ing consent  signed  each  tbrm.  After  obtaining  informed  con- 
sent, we  administered  a  pretest  as  shown  in  the  Appendix.  Fol- 
lowing the  program,  each  participant  took  an  identical  exam 
as  the  post-test.  We  are  in  the  process  of  performing  a  fol- 
low-up questionnaire  and  analyzing  our  data  to  determine 
whether  our  programs  increased  participants'  knowledge  of 
en\  ironmcntal  control  strategies  in  the  long-temi  management 
of  asthma  and  whether  participants  actually  made  changes  in 
their  homes  to  implement  environmental  control  strategies. 
The  adult  program  was  scheduled  for  almost  3  hours  to 
allow  for  preregistration,  informed  consent,  programming, 
a  question-and-answer  period,  and  post-test.  Actual  program- 
ming time  when  we  were  'on-line'  was  2  hours.  During  our 
program,  the  participants  learned  how  reduced  humidity  can 
decrease  the  amount  of  mold  and  dust  mite  allergens  in  the 
home.  They  also  learned  strategies  for  decreasing  pet  dander, 
cockroach  and  dust  mite  allergens  and  ways  to  minimize  expo- 
sure to  irritants  such  as  cigarette  smoke,  aerosols,  fumes,  and 
other  chemicals. 

The  last  30  minutes  of  each  program  was  devoted  to  ques- 
tions and  answers.  During  this  part  of  the  program,  we  were 
surprised  to  find  that  st)me  of  our  audience  were  using  room 
and  whole-house  humidification  systems  as  p;irt  of  their  long- 
term  management.  Because  Georgia  has  a  warm  and  moist 
climate  except  for  the  winter  months,  humidification  is  not 
indicated;  and,  instead,  dehumidifiers  may  be  recommended. 
We  had  many  questions  about  where  to  purchase  mattress  and 
pillow  coverings  and  how  to  clean  bedding.  We  also  had  ques- 


tions about  when  to  test  for  allergies,  the  proper  use  of  metered 
dose  inhalers,  and  asthma  pharmacology.  We  also  had  sev- 
eral questions  about  special  types  of  vacuum  cleaners  and  where 
to  find  high-efficiency  particulant  air  (HEPA)  filters.  As 
requested  by  several  parents,  we  forwarded  materials  about 
where  to  obtain  or  purchase  the  products  that  we  mentioned 
in  our  talks. 

Limitations  &  Special  Considerations 

Several  factors  contributed  to  the  Umitations  of  this  pro- 
ject. The  first  limitation  involved  program  scheduling.  Par- 
ticipants of  these  programs  were  identified  with  the  assistance 
of  the  co-sponsoring  public  school  or  other  educational  insti- 
tution. Scheduling  conflicts  arose  because  the  GSAMS  net- 
work offers  communities  the  opportunity  to  receive  programs 
from  other  institutions  within  the  GSAMS  network.  The  deliv- 
ery dates  of  the  asthma  education  programs  had  to  be  flex- 
ible in  order  to  coordinate  the  scheduling  of  multiple  sites. 
In  one  case,  the  evening  program  for  adults  and  caregivers 
was  rescheduled  for  another  evening  to  avoid  conflicting  with 
a  course  being  offered  for  college  credit. 

A  second  limitation  was  the  weather.  Severe  thunderstonns 
occuiTed  on  all  3  evenings  when  the  Make  a  Healthy  Home 
for  Children  with  Asthma  program  was  offered.  We  actu- 
ally lost  1  site  during  part  of  the  programming  because  of 
the  weather  and  1  site  had  no  participants  because  they  had 
tornado  warnings  and  severe  stomis.  The  inclement  weather 
probably  impacted  the  attendance  at  these  programs. 

The  third  limitation  was  the  size  of  the  classrooms.  Plan- 
ning for  the  programs  included  consideration  of  classroom 
capacity.  GSAMS  classrooms  range  in  size  from  small  rooms 
comfortably  seating  10-15  attendees  to  large  classrooms  seat- 
ing an  excess  of  100  people.  In  one  case,  we  actually  had  par- 
ticipants standing  in  the  back  of  the  room  because  of  the  large 
audience.  When  marketing  any  community  outreach  program, 
it  is  important  to  try  to  coordinate  the  anticipated  class  size 
with  the  seating  arrangements  and  facilities.  Alternate  plans 
should  be  in  place  to  accommodate  additional  seating  when- 
ever possible  while  remaining  within  building-fire  codes. 
Because  we  did  not  charge  a  fee  for  attendance  at  any  pro- 
gram, it  was  more  difficult  to  project  class  sizes. 

A  fourth  limitation  involved  communications  with  the  l(x:al 
coordinators.  In  one  instance.  4  teachers  and  the  facilitators 
were  present,  but  no  participants  showed  up  making  them  real- 
ize that  the  program  fliers  ga\e  a  different  date.  We  resolved 
this  problem  by  rescheduling  that  particular  site.  In  another 
instance,  we  had  high  school  students  participate  even  though 
llie  Breathin '  EZ  program  w  as  ad\  ertised  for  elementiiry  school 
children.  The  facilitators  quickly  adapted  to  incorporate  the 
high  school  students  into  the  teaching  and  discussions.  The 
high  school  students  were  able  to  apply  their  knowledge  to 
teach  the  younger  students.  At  one  site  for  the  Breathin '  EZ 
program,  we  had  49  children  with  asthma  and  their  parents 
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in  the  audience,  even  though  the  program  was  marketed  for 
all  children.  When  changes  or  special  circumstances  occur, 
it  is  important  that  the  distance  education  coordinators  and 
facilitators  accommodate  these  special  needs  and  modify  the 
program  content  and  delivery  whenever  possible. 

Conclusions  &  Recommendations 

Distance  education  provides  a  unique  opportunity  to  meet 
patient  education  needs  and  to  focus  on  health  promotion.  We 
describe  how  we  utilized  our  statewide  system  for  distance 
education  to  provide  multidisciplinary  asthma  education  pro- 
grams via  interactive  television.  Distance  education  is  ideal 
for  reaching  rural  towns  and  villages  who  do  not  have  med- 
ical specialists  in  their  communities.  Distance  education  pro- 
vides a  tool  for  focusing  on  disea.se  prevention  and  health  pro- 
motion through  interactive  educational  programs  for  children, 
teachers,  and  caregivers.  We  propose  that  respiratory  ther- 
apists should  explore  avenues  for  meeting  patient  education 
needs  by  incoiporating  multidisciplinary  approaches  and  uti- 
lizing distance  education. 
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APPENDIX 

Control  of  Allergens  Questionnaire  (CAQ) 


Your  name: 

Address: 

Phone: 


1 .  Allergy  should  be  considered  in  the  diagnosis  of  asthma  because: 
a   many  patients  with  asthma  also  have  allergies 

b.  if  you  have  allergies  you  cannot  have  asthma 

c.  allergy  and  asthma  are  the  same  thing 

d.  treating  asthma  can  make  allergies  worse 

2.  Which  of  the  following  is  an  indoor  allergen: 

a.  ragweed 

b.  pollen 

c.  dust  mites 

d.  grasses 

3.  Which  of  the  following  is  an  outdoor  allergen? 

a.  animal  dander 

b.  cockroach 

c.  dust  mites 

d.  ragweed 

4.  Which  of  the  following  is  NOT  an  allergen  or  irritant? 

a.  cigarette  smoke 

b.  sugar 

c.  cat  dander 

d.  dust  miles 

5.  Which  of  the  following  could  help  some  people  who  have  asthma? 

a.  getting  a  cat  for  a  pet 

b.  using  pest  control  for  roaches 

c.  using  a  humidifier 

d.  keeping  the  pet  indoors 

6.  What  changes  in  the  child's  bedroom  can  help  manage  asthma? 

a.  keep  stuffed  toys  on  the  bed  instead  of  the  Hoor 

b.  use  carpeting  instead  of  bare  floors 

c.  wash  bedding  once  a  week  in  hot  water 

d.  keep  the  rooni  hot  and  moist 

7.  Which  of  the  following  is  NOT  part  of  asthma  management? 

a.  control  allergens  and  irritants 

b.  provide  patient  education 

c.  measure  lung  function 

d.  use  a  hiah  fat  diet 
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8.  Which  of  the  following  can  make  a  healthy  home  for  children  with  asthma? 

a.  eliminate  smoke  from  cigarettes,  stoves  and  fireplaces 

b.  wash  sheets  in  cold  water  every  month 

c.  keep  windows  open  for  fresh  air 

d.  groom  pets  regularly 


Part  II  Directions: 
Write  answers  to  these  questions.  Use  the  back  if  more  space  is  needed. 

1 .  What  are  the  three  main  symptoms  of  asthma? 


2.  List  the  indoor  allergens  and  irritants.  Name  as  many  as  possible. 

3.  Write  down  the  ways  that  you  can  reduce  allergens  in  the  home.  List  as  many  as  possible. 

Follow-up  Questions  to  the  CAQ 
Your  name:    

1 .  Have  you  done  anything  to  reduce  asthma  allergens  and  irritants  in  your  home?  Yes  or  No 

2.  If  no,  why  didn't  you  make  any  changes?  If  yes,  what  changes  have  you  made? 

3.  Have  you  noticed  improvements  in  asthma  since  you  made  changes  in  your  home?  Yes  or  No 

4.  If  yes,  describe  who  has  asthma  and  what  improvements  you  notice. 

5.  What  is  your  biggest  problem  when  you  try  to  reduce  allergens  in  your  home? 
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The  Evolution  of  Clinical  Simulations  in  Respiratory  Care 

Randy  De  KJer  MS  RRT 


Introduction 

Pedagogy  of  Simulations 

Characteristics 

Format 

Use 
History  of  Clinical  Simulations 
Where  Are  We  Today? 
Where  Will  We  Want  to  Go  Tomorrow? 


Introduction 

Simulations  are  not  new  to  education  or  training.  Artifi- 
cial or  simulated  representations  of  reality  have  been  com- 
mon for  some  time.  The  National  Board  of  Medical  Exam- 
iners (NBME)  began  using  written  simulations  to  assess 
physician  competency  in  1961.'  The  National  Board  for  Res- 
piratory Care  (NBRCl  replaced  an  oral  examination  format 
with  a  written  clinical  simulation  format  in  1979.-  Both  the 
quantity  and  quality  of  simulations  has  increased  over  the  years, 
as  has  the  evidence  to  support  their  effectiveness.'  When  used 
appropriately,  simulations  can  be  powerful  leaming  tools  that 
allow  users  to  experience  lifelike  situations  that  would  be  too 
costly,  too  time  consuming,  or  too  risky  to  introduce  into  the 
educational  experience.""  The  adaptability  of  simulations  to 
specific  needs  and  interests  can  provide  great  motivation  for 
both  instructors  and  students.  Additionally,  health  care  sim- 
ulations may  allow  for  skill  and  knowledge  assessment.  Sim- 
ulations, in  one  form  or  another,  have  been  a  part  of  the  res- 
piratory care  education  and  credentialing  process  for  more 
than  20  years.-'* 

The  Pedagogy  of  Simulations 

Characteristics 

A  simulation  is  an  activity  in  which  learners  are  assigned 
specific  roles  and/or  goals  for  assessing,  interpreting,  and  resoK  - 


Mr  De  Kler  is  associated  with  the  Cardiopulnionar>'  Care  Sciences  De- 
partment at  Georgia  Stale  Univcrsilv.  Atlanta.  Georgia. 

Reprints/Correspondence:  Randy  De  Kler  MS  RRT.  Georgia  State  Uni- 
versity, Cardiopiilinonary  Care  Sciences.  University  Plaza.  Atlanta  G.\ 
.MB03-3083. 


ing  imitated,  real-life  events,  processes,  or  conditions.  Learn- 
ers function,  for  a  time,  within  the  constraint  of  this  artificial 
representation  of  reality.  Simulations  ;ire  of  value  because  they 
provide  practice  for  learners,  safety  for  potential  patients,  and 
control  for  instructors. 

One  of  the  most  engaging  characteristics  of  simulations 
is  that  they  require  active  participation  by  the  learner  and  often 
involve  decision  making.'  Yet  this  characteristic  presents  a 
problem  for  many  students.  In  the  United  States,  as  in  other 
countries,  the  education  system  has  traditionally  been  some- 
what passive  in  its  delivery  system.*  In  this  type  of  system, 
the  teacher  alone  imparts  knowledge,  and  the  learner  is 
expected  to  absorb  it.  Frequently,  the  student  has  no  active 
part  in  the  leaming  process.  This  method  of  instruction  may 
not  always  be  effective.  Meaningful  leaming  is  more  likely 
to  occur  if  the  learners  are  actively  involved  in  the  process. 
Learners  sometimes  have  difficulty  with  simulations  and  other 
active  leaming  activities,  when  confronted  with  them  for  the 
first  time,  because  they  have  little  or  no  experience  in  this 
type  of  leaming  environment.'*  This  requires  respiratory  care 
educators  to  institute  active  leaming  activities  eariy  in  their 
programs  so  that  learners  can  begin  their  adjustment  to  these 
activities  as  soon  as  possible.  This  may  allow  these  learners 
to  benefit  from  active  leaming  activities  throughout  their  edu- 
cation experience. 

Another  characteristic  of  simulations  is  that  they  usually 
reduce  the  physical  and  emotional  risks  of  a  real-life  situa- 
tion.'" For  example,  the  emotional  risks  of  making  an  inap- 
propriate wellness  choice  are  much  less  significant  in  a  sim- 
ulation acti\  ity  th;ui  in  real-life.  A  teenage  giri  can  "experience" 
the  consequences  of  choosing  to  smoke  while  pregnant:  the 
health  effects  on  her  "baby"  may  be  seen  without  actually  pro- 
ducing a  negative  outcome.  Cardiopulmonary  resuscitation 
(CPR)  skills  are  learned  in  a  safer  way  when  performed  on 
a  mannequin — a  simulated  situation.  Mistakes  can  be  made. 


882 


Respirator^-  Care  •  September  "97  vol  42  No  9 


Evolution  of  Clinical  Simulations 


corrected,  and  learned  from  without  causing  harm  to  a  real 
patient.  In  chnical  simulations,  patient  management  choices 
that  result  in  catastrophic  consequences  for  the  simulated 
patient  are  only  learning  experiences  and  do  not  actual  h  hanii 
a  real  person."" 

Simulations  allow  instructors  to  control  the  sequence  and 
the  situation  in  which  learners  experience  concepts.'-  In  a  sim- 
ulation of  mechanical  ventilation  management,  the  instruc- 
tor may  decide  the  timing  of  certain  events  and  crises,  includ- 
ing the  determination  of  initial  ventilator  settings  or  the 
development  of  acute  lung  injury.  The  situations  the  learner 
encounters  may  also  be  controlled  in  number  and  complex- 
ity.''' A  simulation  may  be  designed  for  learners  to  encounter 
relatively  minor  problems  before  they  are  presented  with  those 
that  are  more  critical  or  require  greater  skill  or  experience  to 
solve.'-''  Conversely,  a  simulation  can  present  the  learner  with 
a  critical  situation  as  soon  as  it  starts."'  This  control  allows 
an  array  of  clinical  possibilities  that  can  be  tailored  to  a  spe- 
cific set  of  instructional  objectives.'^  '" 

Time  can  be  condensed  or  expanded  in  a  simulation.-'^ 
Clinical  activities  that  may  take  weeks  in  real  life  might  be 
compressed  into  a  few  minutes,  hours,  or  days  in  a  simu- 
lation. Likewise,  time  can  be  expanded  to  allow  for  reflec- 
tion on  a  decision  that,  in  a  real-life  situation,  would  have 
to  be  made  immediately.  "^  For  example,  the  instructor  of  an 
ethics  class  may  explore,  from  a  family  member's  perspective. 
the  process  of  deciding  whether  to  commit  a  patient  to  life 
support.  A  simulation  could  be  designed  in  which  learners 
are  assigned  simulated  family  roles.  The  instructor  could  then 
give  a  clinical  history  of  the  simulated  patient  to  the  "fam- 
ily members"  and  ask  them  to  discuss  their  decision-mak- 
ing process  while  the  patient  is  being  ventilated  with  a  bag- 
valve-mask  resuscitator.  This  simulation  would  give  learners 
some  idea  of  what  it  might  be  like  to  be  placed  in  such  a  dif- 
ficult situation.-' 

One  last  point  regarding  the  characteristics  of  simulations 
must  be  addressed  briefly — that  is  their  design.--  Although 
a  full  discussion  of  this  subject  is  beyond  the  scope  of  this  paper, 
the  soundness  of  a  simulation's  design,  as  with  any  instruc- 
tive or  evaluative  instrument,  is  a  function,  in  part,  of  qual- 
ity. One  of  the  most  important  aspects  of  quality  is  the  sim- 
ulation's veracity,--  ie,  how  closely  does  it  model,  in  content 
accuracy  and  process,  its  real-life  counterpart.  If  it  is  not  a  suf- 
ficiently true  representation,  then  its  results  will  be  questionable. 
This  issue  becomes  particularly  important  when  the  simulation 
is  to  be  used  for  credentialing  purposes.-'  The  reliability  and 
validity  of  simulations  for  evaluation  has  been  the  subject  of 
controversy.-"'"-''  However,  psychometric  properties  such  as 
reliability  and  validity  are  qualities  specific  to  each  individual 
instrument,  rather  than  to  a  category  of  instrun"ients-^  (ie,  sim- 
ulations). Therefore,  sound  simulation  design,  including  a  high 
level  of  veracity,  is  essential  if  instructive  and  evaluative  objec- 
tives are  to  be  effectively  met.  Other  important,  but  somewhat 
less  crucial,  design  elements  for  computer  simulations  include 


screen  layout,  interactivity,  use  of  graphic  objects,  ease  of  use, 
and  lack  of  regional  and  cultural  biases.-** 

Formats 

Simulations  are  available  and  can  be  designed  in  a  vari- 
ety of  formats  and  may  include  many  types  of  media.-"  Clin- 
ical simulations  in  respiratory  care  are  generally  available 
in  either  computer,  patient  simulator,  or  latent-image  fonnat. 
While  these  3  formats  are  most  appropriate  for  testing  pur- 
poses, other  formats  may  be  useful  for  instructive  purposes. 
Simulations  inay  take  on  elements  of  board  games  or  role- 
playing  activities.  Geriatrix"'(  Upstate  Medical  Center  Col- 
lege of  Medicine,  Binghampton  N  Y )  is  an  example  of  a  role- 
playing  game  that  was  designed  to  teach  sensitivity  to  the 
complexities  of  geriatric  care.  In  addition  to  its  role-playing 
focus,  board-game  elements  are  also  included.  Derrickson" 
demonstrated  the  effectiveness  of  the  use  of  a  doll  in  the  teach- 
ing of  self-suctioning  techniques  in  children  aged  5-8  years. 
Patient  simulators  are  mannequins  that  simulate  not  only  cor- 
rect anatomy,'-  but  also  select  physiologic  properties.  Sim 
One''  (University  of  California  at  Los  Angeles  School  of 
Medicine,  Los  Angeles  CA)  was  an  early,  computer-contiolled 
intubation  trainer  that  allowed  anesthesia  residents  to  become 
certified  in  fewer  days  and  with  fewer  attempts  on  real  patients 
than  a  control  group  who  practiced  only  on  real  patients.  Hoff- 
man'"' later  summarized  cost-effectiveness  studies  over  a  2- 
year  period  and  suggested  that  Sim  One  justified  its  cost  in 
a  short  period  of  time.  Properly  designed  simulations  have 
clearly  been  shown  to  be  effective  learning  adjuncts."'* 


Use 


Instructional  simulations  have  been  used  for  the  two  fun- 
damental applications  of  instruction  and  evaluation.'^  '■*  The 
effectiveness  of  a  simulation  depends  upon  several  factors. 
As  with  any  instruction  or  evaluation  activity,  it  must  be 
designed  with  clear  goals  or  objectives  in  mind.""'""  The  degree 
to  which  a  simulation  is  effective  is  directly  related  to  how 
closely  the  simulation  addresses  its  stated  objectives.  TTiis  rela- 
tionship makes  it  imperative  that  an  instmctor  perform  a  detailed 
review  of  a  simulation  prior  to  assigning  it  in  a  course  or  using 
it  as  an  evaluative  instrument.-^  In  my  experience  it  is  not 
unusual  for  commercially  available  simulations  to  have  inac- 
curate or  outdated  content  or  a  flawed  design.  An  additional 
potential  for  simulation  malfunction  exists  in  computer-based 
simulations.  The  potential  for  encountering  these  problems 
can  be  minimized  by  reviewing  and  testing  a  simulation  under 
consideration  prior  to  using  it.''^ 

Another  key  factor  for  effective  use  of  a  simulation  in- 
cludes the  implementation  of  an  appropriate  introduction 
and  follow-up  or  debriefing  to  the  simulation."*-  As  previous- 
ly mentioned,  active-learning  exercises  are  not  widely  used 
in  the  United  States.  Therefore,  introductory  exercises  that 
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help  familiarize  learners  with  active  learning  improve  the 
chances  of  success  for  the  simulation.  Such  exercises  may 
include  learners  leading  a  class  discussion  or  class  reading, 
brief  spontaneous  role  plays,  and  learner-lead  equipment 
or  procedure  demonstrations. 

For  computer-based  simulations,  the  introductory  period 
should  include  time  to  learn  the  mechanics  of  using  the  sim- 
ulation program.  This  is  necessary  because  the  objectives 
of  a  clinical  simulation  are  clinical  decision  making  and 
problem  solving,  not  technical  expertise  at  using  a  com- 
puter.-*"*  Finally,  a  debriefmg  session  should  accompany  the 
use  of  a  simulation.  This  allows  for  learner  and  instructor 
discussion  of  various  aspects  of  the  simulation  including 
design,  usefulness,  and  achievement  of  leiuning  objectives.'" 
Debriefing  results  specific  to  the  learner  include  feedback 
from  the  instructor  on  performance  strengths  and  skills  that 
need  improvement. 

Simulations  must  be  used  judiciously.  Simulations  should 
not  be  used  to  teach  new  cognitive  material,^  eg,  factual  infor- 
mation such  as  air  entrainment  ratios,  normal  blood-gas  val- 
ues, and  indications  for  mechanical  ventilation.  Simulations 
should  not  be  used  for  evaluation  in  all  situations.-"  Sim- 
ulations assume  that  learners  have  a  knowledge  base  and 
allow  learners  to  practice  or  to  be  evaluated  by  the  appli- 
cation of  that  knowledge  in  a  simulated  situation."  There- 
fore, the  application  of  knowledge  may  be  learned  or  assessed 
with  a  simulation,  but  not  taught  by  it.  Some  supplemen- 
tal information  may  be  imparted  by  a  simulation,  but  that 
is  not  its  primary  function.  Other  instructional  or  testing  strate- 
gies should  be  used  for  those  types  of  content.'^  Strategies 
for  this  use  include,  but  are  not  limited  to,  reading,  pro- 
grammed instruction,  and  computer-based  tutorial  or  drill- 
and-practice  programs. 

History  of  Clinical  Simulations 

Evidence  of  clinical  simulation  use  dates  back  to  the  first 
recorded  attempts  at  mending  injured  Greek  soldiers  during 
the  Pelopnnesian  Wai'  (c.  4.^  1 -4U4  B.C.  ).^'  Since  that  tmie  both 
the  veracity  and  sophistication  have  steadily  improved.  Much 
of  the  modem  pedagogy  of  instmctional  methodology,  includ- 
ing simulation,  is  ba.sed  on  principles  outlined  b\  Johann  Come- 
nius  (1592-1670).  Among  those  principles  relevant  to  simu- 
lations are  the  correlation  of  media  with  instruction,  appropriate 
sequencing  of  information,  and  application  closely  follow- 
ing acquisition  of  factual  knowledge."*^  Of  interest  to  respi- 
ratoiy  care  students  is  Comenius"  assertion  that  corporal  pun- 
ishment should  not  be  administered  if  a  student  fails  to  le;mi.'*'^ 
Ainerican  educator  Edward  Thomdike  (1874-1949)  further 
expanded  the  importance  of  making  connections  between  facts 
and  their  application.*'  The  modern  clinical  simulation  con- 
tains elements  of  these  and  other  educational  theories. 

Prior  to  the  advent  of  computer-based  simulations,  pro- 
grammed texts  and  written  simulations  pro\  ided  a  similar  expe- 


rience. Rather  than  transparently  advancing  to  different  parts 
of  the  simulation  as  in  the  computer-based  model,  programmed 
texts  ask  the  learner  to  turn  to  a  specific  page  number  based 
on  responses  to  questions.  The  learner  may  use  some  or  all 
of  the  text  depending  on  what  responses  are  made.  The  NBRC's 
Clinical  Simulation  Examination  uses  a  modification  of  this 
model.'"  Latent-image  technology  allows  the  simulations  to 
be  scored.  The  le;imer  pisses  a  latent-image  pen  over  the  appar- 
ently bkmk  area  containing  a  requested  response.  The  response 
then  appears  to  the  learner.  Once  developed,  the  choice  can- 
not be  taken  back.  The  simulation  is  scored  based  on  the 
responses  developed  by  the  learner.  This  technique  is  suited 
to  tesfing.  but  not  to  learning.  Once  a  latent-image  simula- 
tion has  been  used  it  cannot  be  used  again  because  responses 
are  permanently  revealed.  Programmed  texts  that  do  not  use 
latent-image  technology  can  be  used  repeatedly  assuming  that 
the  text  is  not  written  on. 

The  replacement  of  the  Oral  Examination,  first  used  in 
I960.""  with  the  Written  Clinical  Simulation  Examination  by 
the  NBRC  in  1979.  ushered  in  an  era  of  improved  validity  and 
objectivity  in  the  a.ssessment  of  clinical  problem-solving  skills. 
The  inherent  and  unavoidable  examiner  bias,  however  well 
intentioned  the  examiner,  was  reason  enough  to  replace  the 
Oral  Examination  to  say  nothing  of  the  logistical  problems 
of  administering  it.  the  backlog  of  examinees,  iind  the  expense 
incuned  by  candidates  traveling  to  the  test  site.  The  Veizaga 
court  case  against  the  NBRC  in  the  late  1970s,'"  that  was  ulti- 
mately shown  to  be  unfounded,  nonetheless,  forced  the  NBRC 
to  examine  its  procedures  and  improve  its  examinations"  valid- 
ity and  relevance  to  the  exemplary  instruments  they  are  today. 
Other  workers  conUibuted  to  this  prtxress  including  Kacmarek" 
who  showed  that  performance  on  the  registry  written  exam- 
ination had  a  positive  association  with  performance  on  the 
clinical  simulation  examination,  while  length  of  experience 
produced  a  negative  association.  More  recently,  other  groups 
have  found  the  oral  examination  format  useful;  however,'- 
this  appears  to  be  due,  at  least  in  part,  to  improved  examiner 
training  and  increased  emphasis  on  patient-centered,  clini- 
cal problem  solving  during  the  oral  examination. 

Computer-based  simulations  began  to  appear  in  the  1960s 
with  the  advent  of  increased  computing  power  and  ease  of  use 
based  on  standards  of  the  time.  Reports  of  their  development 
and  use  began  to  appear  about  1968."  Early  reports  suggested 
high  effecti\'eness  ratings,  but  based  their  findings  on  student 
surveys  that  did  not  measure  actual  learning.'**-"  Outcome  com- 
parisons began  to  appear  around  1975  when  an  early  use  of 
a  know  ledge  system  in  conjunction  with  a  clinical  problem- 
sob  ing  exercise  was  reported,-''  Other  reports  supporting  the 
effectiveness  of  computer-based  simulations  include  a  com- 
parison of  mortality  in  simulated  \ersus  real  patients.-  The 
simulated  patients  had  a  lower  mortality  rate,  but  this  may  be 
due,  in  part,  to  the  fact  that  eariy,  computer-based  simulations 
did  not  always  incorporate  unexpected,  but  real-life,  results 
such  as  losing  a  patient  in  spite  of  doing  everything  right.  Incor- 
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porating  a  function  like  this  would  pose  a  problem  for  the 
learner.  The  learner  may  wonder,  "How  do  I  know  whether 
I  did  it  right  if  the  patient  died?"  This  illustrates  the  need  for 
an  in-depth,  post-simulation  debriefing  session.'* 

The  ability  to  distribute  computer-based  simulations  to 
many  people  was  realized  with  the  advent  of  the  Apple  com- 
puter in  the  late  IQTOs.'^  The  introduction  of  the  IBM  Per- 
sonal Computer  (PC)  in  1981^**  turned  desktop  computing  into 
an  industry.  The  increase  in  distribution  allowed  larger  and 
more  varied  groups  to  be  studied. ""'  In  addition  to  showing 
improved  learning  and  performance  through  the  use  of  com- 
puter-based simulations,'"  "■'''  the  learning  of  the  problem- 
solving  process  itself  was  also  shown  to  improve. '- 

The  quality  of  computer-based  simulations  has  continued 
to  improve  due  to  advances  in  technology  and  design  tech- 
niques. Early  computer-based  simulations  were  text- 
based,'*'^-'''*  and  crude  graphics  began  to  appear  in  the  early 
1980s.^*'  By  the  mid-to-late  1980s,  computers  began  to  fea- 
ture multimedia  capabilities  to  include  text,  sound,  graph- 
ics, animation,  and  video. -^  The  1990s  have  seen  a  contin- 
uing increase  in  computing  power  and  ease  of  use,  with  a 
concurrent  decrease  in  program  size  and  cost.  The  expansion 
of  the  Internet  has  dramatically  increased  the  distribution  and 
opportunity  for  access  to  a  wide  variety  of  information 
resources,  including  simulations  (Fig.  1 ). 


that  format.*  However,  the  cunent  clinical  simulation  for- 
mat reliably  predicts  practitioner  competency.' 

Clinical  simulations  will  continue  to  be  produced  in  writ- 
ten format  at  least  as  long  as  the  NBRC  continues  to  use  this 
format  as  its  standard.  Clinical  simulations  have  certainly 
proven  useful  in  demonstrating  competency.  However,  the 
clinical  simulations  are  somewhat  limited  in  what  they  can 
test.  Some  of  the  newer,  computer-based  clinical  simulations 
(Fig.  2)  incorporate  animation,  graphics,  photographs,  and 
video.  The  use  of  these  media  in  simulations  enhances  the  edu- 
cation experience  and  allows  for  the  testing  of  clinically  rel- 
evant skills  and  concepts.  For  example,  using  a  digitized  pho- 
tograph of  a  chest  radiograph  in  a  simulation  allows 
interpretation  anJ  application  to  be  tested  rather  ihan Jii.st  appli- 
cation as  is  the  case  if  the  learner  is  only  given  a  text  inter- 
pretation of  the  film  (Fig.  3A).  Viewing  a  video  segment  of 
an  asthmatic  in  acute  respiratory  distress  is  both  more  effec- 
tive and  more  powerful  than  simply  reading  a  text  descrip- 
tion of  the  same  clinical  situation.'''  Computer-based  testing 
is  being  seriously  considered  by  the  NBRC.  but  is  several  years 
away  in  terms  of  implementation.*  However,  because  a  move 
to  computer-based  testing  would  mean  a  significant  increase 
in  cost  to  the  examinee,  a  cost-benetlt  analysis  will  be  under- 
taken prior  to  a  final  implementation  decision.* 


Internet-Based  Clinical  Simulation  Sites 

Kansas  University  Medical  Center — 

http://www.l<umc.edu/SAH/resp_care 
Medscape — http://www.medscape.com 
National  Library  of  Medicine — Iit1p://www. nlm.nih.gov 
Virtual  Hospital — http://vh.radiology.uiowa.edu 
WebDoctor — 

http://www.gretmar.com/webdoctor/CMESims.html 


Computer-Based  Clinical  Simulation  Vendors 

Applied  Measurement  Professionals 

913-541-0400 

Branching  Logic  Simulations  Inc 

800-254-6746 

DataStar 

403-463-3327 

Hyperactive  Software 

206-649-0091 

IMG  Inc 

800-571-5444 

MedEd 

702-656-1199 

Medsoft  Ranier 

912-656-5681 

SUMMETRIC  Interactive  Software 

208-375-1947 

Williams  &  Will<ins 

800-528-4422 

Fig.  1 .  Currently  available  web  sites  for  clinical  simulations. 


Fig.  2.  Manufacturers  of  computer-based  clinical  simulations. 


Where  Are  We  Today? 

In  some  respects,  clinical  simulations  in  respiratory  care 
today  have  changed  a  great  deal;  and  in  others,  very  little.  The 
NBRC's  clinical  simulation  design  and  format  has  changed 
very  little  since  its  introduction  in  1979.  The  simulations  are 
almost  entirely  text-based  with  the  occasional  ventilator  wave- 
form, electrocardiograph,  or  hemodynamic  tracing.  Their  for- 
mat is  unchanged.  The  written,  latent-image  technology  is 
still  in  use.  Computer-based  simulations  for  competency  test- 
ing are  being  used  in  medicine''-  and  nursing.'"  The  NBRC 
is  currently  exploring  the  feasibility  of  offering  its  exams  in 


Traditional  computer-based  simulations  in  respiratory  care 
were  text  based  with  the  occasional  eiectixxai'diogram  or  hemo- 
dynamic tracing.  Computer  simulations  in  respiratory  care 


*Benjamin  George  and  Stephen  K  Br>ant,  NBRC,  1997;  personal  com- 
munication. 

t  Stephen  K  Bryant.  NBRC,  1997:  personal  communication. 

+  Benjamin  George  and  Steven  K  Bryant.  NBRC,  1997:  personal  com- 
munication. 

S  Steven  K  Bryant.  NBRC.  1997:  personal  communication. 
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You  are  now  asked  to  place  the 
patient  on  a  ventilator.  The  physician 
states  that  due  to  the  patient's  head 
injury,  the  patient  should  be 
hyperventilated  (PCOZ  30-35).  Please 
set  the  initial  ventilator  settings  you 
would  choose  on  the  settings  panel  to 
the  right. 

(Vou  may  click  on  the  Info.  Review 
buttons  to  review  the  information 
needed  to  set  the  ventilator.) 


StTTINeS 


^LW(  IMI         'LOW  ^-rn' 

+    t    +    t    +   i 


+      t      4-      t      +      1- 

^ra    gW    ^^™ 

+      t      +      t      4-      t 


h^^ES^ 


Click  on  COHTIHUE  after  i|UU  h«we  set  the  ventilator. 


Files  Database 

II 

Name:  Bob  Smith 

Date 
Simulation 
Completed 

May  22.  1997 

Decision 
Making 
Score 

90% 

Information 

Gathering 

Score 

84% 

Total 

Simulation 

Score 

87% 

H  Ga    To  ^m      Go    To       ^m    Sti    To^^H 

EBI 

^H      A  flic  Bv     ^^1  FU*  PoGvntly  ^^M 

Pitnl  M»nu   ^^^J 

J 

30  minutes  later  you 
draw  another  arterial 
blood  gas.  The  results 
are  listed  to  the  right. 
Classify  the  blood  gas 
by  clicking  on  the 
'"lus  classification 


Fig.  3.  Screens  from  a  computerized  clinical  simulation.  A.  A  digi- 
tized ctiest  radiograph  may  help  students  make  decisions  regard- 
ing 'patient'  care.  B.  Students  may  select  ventilator  settings  or 
review  'patient'  information  from  this  screen.  C.  A  screen  designed 
for  viewing  and  interpreting  waveforms  develops  students'  skills. 
D,  At  this  screen  students  may  choose  laboratory  results  or  respi- 
ratory, cardiac,  and  neurological  'patient'  data.  E.  Information  from 
this  screen  may  aid  instructors  in  tracking  student  progress.  (All 
screens  repnnted  with  the  permission  of  SUMMETRIC  Interactive 
Software  Inc.) 
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have  taken  computer-based  simulations  to  another  level  (Fig. 
2).  In  addition  to  including  digitized  photographs  of  chest  x-rays 
(Fig.  3  A),  a  number  of  other  design  improvements  are  pre- 
sent. Figure  3B  shows  a  screen  from  a  computer-based  clin- 
ical simulation  (SUMMETRIC  Interactive  Software.  Inc.  Boise 
ID).  At  this  stage  in  the  simulation,  the  user  is  being  asked 
to  make  a  decision  regarding  ventilator  settings.  In  addition 
to  the  decision-making  focus  of  the  screen,  an  information 
section  is  included  allowing  the  user  to  review  all  informa- 
tion already  gathered.  Some  older  simulations  did  not  allow 
this  level  of  backtracking.  Information  either  had  to  be  remem- 
bered or  written  down,  defeating  one  of  the  purposes  of  com- 
puter-based media.  Current  examples  are  more  realistic  as  all 
patient  information — laboratory  test  results,  x-rays,  and  the 
patient's  chart — would  be  available  to  the  clinician  during  a 
real  decision-making  activity. 

Computer  simulations  may  also  allow  the  user  to  select 
each  ventilator  setting  independently,  rather  than  choosing 
from  a  list  of  predetermined  combinations  (Fig.  3B).  Real- 
ism may  be  added  by  the  inclusion  of  a  simulated  elapsed 
timer.  This  adds  some  pressure  to  the  user  because  the  time 
allowed  to  reach  a  decision  is  not  infinite  as  in  older  simu- 
lations and  more  clo.sely  models  a  real-world  situation.  Some 
simulations  include  an  on-line  calculator  to  assist  the  user 
in  the  selection  of  ventilator  settings  and  in  interpreting  diag- 
nostic data.  The  use  of  graphics  (Fig.  3C)  adds  to  the  real- 
ism and  flexibility  of  a  program  as  it  allows  interpretation 
and  application  abilities  to  be  assessed.  An  information  gath- 
ering screen  (Fig.  3D)  may  help  users  choose  patient  infor- 
mation fi"om  categorized  laboratory,  respiratory,  cardiac,  and 
neurologic  sections.  Some  manufacturers  may  add  a  user 
database  function  (Fig.  3E)  that  allows  the  instructor  or  admin- 
istrator to  track  student  progress  and  print  rosters  and  cer- 
tificates of  completion. 

The  biggest  disadvantages  of  computer-based  clinical  sim- 
ulations are  related  to  technical  problems  and  limitations  of 
computer  hardware  and  software  and  the  limited  experience 
of  users.  Unlike  medical  equipment,  much  computer  hard- 
ware is  not  standardized.'^  This  causes  frequent  problems  with 
compatibility,  ie.  a  simulation  written  on  one  computer  sys- 
tem may  not  work  on  a  similar  system.  Causes  of  incompat- 
ibility can  be  small  or  large  and  can  be  difficult  to  track  down 
even  for  an  experienced  user. 

Other  significant  problems  with  computer-based  media 
include  cost  and  the  rapid  upgrade  rate  of  computer  hardware 
and  software.  Operating  systems  and  hardware  components 
are  updated  at  the  discretion  of  the  manufacturer  and  rarely 
take  into  account  the  end  user's  ability  to  purchase  the  update. 
Many  times  the  end  user  does  not  need  the  ufxJated  capabilities 
of  the  products.  However,  the  end  user  is  eventually  forced 
to  update  because  the  manufacturer  eventually  discontinues 
support  of  the  older  product.  In  addition  to  increasing  pur- 
chase costs,  the  frequent  updates  can  also  increase  development 
time  when  the  simulations  must  be  reformatted  or  redesigned 


for  the  updated  hardware  and/or  software.  Planned  obso- 
lescence is  not  new  in  the  business  world,  but  its  accelerated 
pace  in  the  computer  industry  makes  long-range  planning  dif- 
ficult.*' The  computer-based  clinical  simulation  is.  however. 
effecti\e  and  engaging  enough  to  still  be  worth  the  effort  in 
spite  of  its  problems. 

Where  Will  We  Want  To  Go  Tomorrow? 

The  two  most  important  directions  for  the  future  are 
enhanced  availability  \ia  the  Internet  and  the  further  devel- 
opment and  evolution  of  virtual  reality.  Of  course,  the  Inter- 
net and  N'irtual  reality  are  in  use  today,  but  their  potential  is 
just  beginning  to  unfold.  The  rapid  advance  of  technology. 
while  a  logistical  problem,  will  allow  the  Internet  and  virtual 
reality  to  realize  their  full  potential.  Faster  processors,  improved 
graphic  resolution,  and  more  powerful  design  tools  will  enhance 
this  process. 

Despite  all  the  media  attention  it  has  received,  the  Inter- 
net is  still  a  relatively  minor  information  resource  for  most 
people,  less  than  1%  of  all  U.S.  citizens  have  access  to  it.'''' 
It  is  also  somewhat  unwieldy,  slow,  and  unreliable.  Outages 
are  a  regular  occurrence."^  It  is  also  subject  to  the  frenetic 
upgrade  schedule  that  rules  the  rest  of  computer  serfdom.  These 
issues  notwithstanding,  many  universities  and  private  con- 
cerns ha\e  put  the  Internet  to  good  use."^" ■"  The  Virtual  Hos- 
pital <http://indy. radiology  .uiowa.eduA'irtualHospital.html> 
at  the  University  of  Iowa  is  one  of  many  educational  insti- 
tutions offering  on-line  educational  resources  (Fig.  1 ),  includ- 
ing clinical  simulations,  to  users.  Most  of  the  Virtual  Hos- 
pital's services  are  free,  but  there  are  sites  that  require  a  fee. 
Finally,  use  of  the  Internet  for  real-time  conferencing  in  place 
of  more  expensive  video  conferencing^'  may  offer  another 
avenue  for  increased  a\ailability  of  clinical  simulations.  The 
NBRC  is  currently  considering  the  implementation  of  Inter- 
net-based self-assessment,  but  not  testing,  as  well  as  on-line 
application  for  its  examinations.* 

In  addition  to  the  rich  graphics,  sound,  photographs,  and 
video  currently  in  use  by  many  education  Internet  sites,  vir- 
tual reality  applications  are  beginning  to  emerge  and  should 
continue  to  grow  in  quality  and  quantity.  -  Virtual  reality  is 
a  term  coined  by  Jaron  Lanier  in  1989."  It  refers  to  a  com- 
puter-generated representation  of  an  artificial  environment. 
TTiis  environment  could  be  as  simple  a.s  a  simulated  three-dimen- 
sional computer  game  or  as  complex  as  a  fully  immersive,  sim- 
ulated environment.  Its  early  development  was  supported  pri- 
marily by  the  Department  of  Defense  and  saw  application  in 
aircraft,  tank,  and  war  simulators.'''  Medical  applications  have 
shown  much  promise. ''■'''  Vining'^  used  computer-tomogra- 
phy imaging  data  to  construct  a  "virtual  tracheobronchial  tree' 
and  compared  the  "virtual  bronchoscopy's'  findings  with  tho.se 
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of  an  actual  bronchoscopy  on  the  same  patient  and  found  that 
they  were  essentially  the  same.  The  implication  is  that  there 
may  be  application  in  education  or  preprocedure  evaluation. 
Telepresence  surgery,  originally  developed  for  the  military, 
promises  to  be  a  viable  option  for  patients  in  remote  locations.™ 
A  physician  in  a  referral  medical  center  could  operate  on  a 
patient  in  a  remote  location.  The  physician,  through  virtual  real- 
ity, would  control  a  robot  at  the  remote  location.  The  robot's 
'eyes'  are  cameras,  and  'ears,"  microphones;  the  robot  trans- 
mits what  it  'sees'  and  'hears"  back  to  the  physician.  The  robot's 
gloves  are  pressure  sensitive  and  transmit  what  they  'feel'  back 
to  the  gloves  the  physician  is  wearing.  Theoretically,  the  physi- 
cian's sight,  hearing,  and  tactile  sensations  are  equivalent  to 
what  would  be  felt  if  the  physician  were  performing  the  surgery 
on-site.  This  technology  is  relatively  new  and  has  some  tech- 
nical and  health  problems.''''*"  For  example,  what  happens  if 
the  communications  signal  to  the  robot  is  intenrupted?  What 
happens  if  the  robot  malfunctions?  What  happens  if  someone 
accidentally  disconnects  the  robot's  power  cord?  These  tech- 
nical, as  well  as  ethical,  questions — Who  gets  access  to  it?. 
How  much  will  it  cost?.  Who  pays  for  it? — must  be  answered 
before  this  virtual-reality  application  can  be  widely  used.*' 

Another  important  question  must  be  considered  when  eval- 
uating virtual  reality  for  education  use  and  that  is  transfer  of 
training.  Kozak"*-  showed  that  the  ability  to  learn  and  become 
proficient  at  a  task  in  virtual  reality  does  not  necessarily  mean 
that  proficiency  will  transfer  to  the  real  world.  More  work 
needs  to  be  done  to  determine  the  usefulness  of  virtual  real- 
ity in  education. 

Lastly,  several  serious  adverse  health  effects  have  been 
noted  with  the  use  of  virtual  reality.**'  "■'  These  effects  appear 
to  worsen  as  the  veracity  and  level  of  immersion  increases 
and  may  occur  in  up  to  30%  of  the  population.*'  Users  of  vir- 
tual reality  may  experience  such  adverse  health  effects  as  nau- 
sea, headache,  disorientatit)n.  loss  of  balance,  and  flashbacks."*' 
Pilots  have  experienced  llashbacks,  the  illusion  of  being  back 
in  the  aircraft  simulator,  up  to  12  hours  after  using  it.  One 
pilot  reported  the  experience  while  driving  a  car.*'  Due  to 
the  obvious  safety  risk,  military  pilots  are  required  to  stay 
under  observation  for  24  hours  after  aircraft  simulator  use. 
This  may  be  the  result  of  insufficient  veracity,*-*  (that  is,  the 
immersive  experience,  as  real  as  it  seems,  is  not  yet  real  enough 
to  avoid  its  side  effects).  Perhaps  these  effects  will  disappear 
when  the  virtual  world  is  as  rapid  and  graphically  realistic 
as  the  real  world.*"* 

Summary 

Simulations  in  health  care  are  established,  effective,  and 
powerful  instructive  and  evaluative  tools.  They  allow  the 
exploration  of  clinical  situations  that  can  be  too  costly,  time 
consuming,  or  risky  for  student  use.  They  can  be  a  source 
of  great  motivation  and  meaningful  experience.  Their  use- 
fulness derives  from  the  designer's  ability  to  manipulate  the 


learner's  level  of  participation  and  safety  as  well  as  to  con- 
trol logistic  and  time  elements  of  the  simulated  experience. 
Simulation  formats  range  from  written  to  mannequin  to  com- 
puter-based with  varying  applications  based  on  learning  objec- 
tives. They  are  primarily  used  for  instruction  or  evaluation 
with  design  characteristics  appropriate  to  their  intended  use.*' 
The  proper  use  of  simulations  must  be  stressed.  They  are  not 
useful  in  all  situations,  and  the  instructor  or  examiner  should 
consider  all  available  strategies  before  implementation. 

Reported  use  of  clinical  simulations  dates  back  to  the  Greek 
empire.  The  dissemination  of  a  number  of  education  theo- 
ries has  contributed  to  the  development  of  the  clinical  sim- 
ulation. The  clinical  simulation  was  introduced  to  the  res- 
piratory care  credentialing  system  in  1979  and  has  continued 
to  develop  in  that  capacity.  Clinical  simulations,  in  written 
and  computer  format,  have  been  a  mainstay  of  respiratory  care 
education  since  then  and  have  continued  to  see  improvement 
in  design  quality.  Future  directions  include  access  to  simu- 
lations on  distributed  computing  environments  through  the 
Internet  and  other  networks  and  the  continued  development 
and  application  of  virtual  reality. 

ACKNOWLEDGMENTS 


I  thank  Stephen  K  Bi^ant  and  Benjamin  George  of  the  National  Board  for 
Respiratory  Care  for  their  personal  insight  and  Andrea  B^  for  her  assis- 
tance in  the  preparation  of  the  manuscript. 


REFERENCES 

1 .  Hubbard  JP.  Measuring  medical  education:  the  tests  and  experience 
of  the  NBME.  Philadelphia:  Lea  &Febiger;  1978. 

2.  Rosen  HK.  Clinical  simulation  examination  of  the  NBRT:  is  it  bet- 
ter than  the  oral  examination?.  Respir  Ther  1 98.^;  1 3(  1  ):59-60,63. 

.3.  Rennels  CD,  Shortliffe  EH.  Advanced  computing  for  medicine.  Sci 
Aml987::57(4):154-161. 

4.  Tntz  GJ.  Computer  modeling  of  microbiological  experiments  in  the 
teaching  laboratory:  animation  techniques.  J  Comp  Math  Sci  Teach- 
ing 1987;6(2):44-48. 

5.  Maatsch  JL.  Examiner  assessments  of  clinical  performance:  What 
do  they  tell  us  about  clinical  competence?  Eval  Program  Planning 
1987;10(I):1.V17. 

6.  Kacmarek  RM.  The  predictive  validation  of  the  clinical  simulation 
examination:  respiratory  care  practitioners.  AARTimes  1985:9(5): 
18-19. 

7.  Keegan  M  Scenario  educationa  software:  design  and  development 
of  discover)'  learning.  Engle  wood  Cliffs  NJ:  Educational  Technology 
Publications;  1995. 

8.  Anderson  EJ.  Active  learning  in  the  lecture  hall.  Journal  of  College 
Science  Teaching  l997;26(5):428-429. 

9.  DeNeve  KM.  Heppner  MJ.  Role  play  siinulations:  the  assessment 
of  an  active  learning  technique  and  comparison  with  traditional  lec- 
tures. Innovative  Higher  Education  l997;2l(Spring):231-246. 

1 0.  Garrett  TJ.  Ashford  AR.  Computer-assisted  insffuction  in  patient  man- 
agement for  internal  medicine  residents.  J  Med  Educ  1986:61(12): 
987-989. 

1 1 .  Harless  WG.  A  voice-activated,  interactive  videodisc  case  study  for 


888 


RESPIRATORY  CARE  •  SEPTEMBER  '97  VOL  42  NO  9 


Evolution  of  Clinical  Simulations 


use  in  the  medical  school  classroom.  J  Med  Educ  1986;6I(11): 
913-915. 

12.  Diserens  D.  Schwartz  MW.  Guenin  M.  Taylor  LA.  Measuring  the  36. 
problem-solving  ability  of  students  and  resident.s  by  microcomputer. 

J  Med  Educ  1986;6U6):461-466.  37. 

13.  Meredith  RL,  Pilbeam  SP.  Mc-Carthy  K.  Stoller  JK.  Proficiency  among 
respiratory  therapy  educators,  staff,  and  students  in  using  algorithms 
for  therapist-driven  protocols.  RespirCare  l996;41(7):595-600. 

14.  Cloutier  MG.  Cowan  ML.  Disaster  medicine  training  through  sim- 
ulations for  fourth-year  students.  J  Med  Educ  1986;61(5l:408-410.  38. 

15.  Norman  GR.  Nuefeld  VR.  Walsh  A.  Woodward  CA.  McConvey  GA. 
Measuring  physicians"  performances  by  using  simulated  patients. 

J  Med  Educ  1985:60(12):925-934.  39. 

16.  Nonnan  GR.  Tugwell  P.  Feightner  JW.  A  comparison  of  resident  per- 
formance on  real  and  simulated  patients.  J  Med  Educ  1982:57(9):  40. 
708-715. 

17.  Maude  DL.  Acid-base  disorders — a  computer  simulation.  Physiol- 
ogist 1985:28(21:1 18-121.  41. 

1 8.  Farquhar  BB.  Votaw  RG.  Current  trends  in  computer-based  education 

in  medicine.  Educ  Technol  1 978: 1 8(4):54-56.  42. 

19.  Kaye  W.  Research  on  ACLS  training — which  methods  improve  skill 

and  knowledge  retention?  Respir  Care  1995:40(5):538-549.  43. 

20.  Schreiner  RL,  Stevens  D,  Gosling  CG,  Stemecker  CL,  Gresham  EL. 
Simulators  to  teach  pediauic  skills.  J  M  Educ  1979:54(3):242-243. 

2 1 .  Wilson  CC.  Netting  FE,  Henderson  SK.  Giuning  as  a  method  for  learn-  44. 
ing  to  resolve  ethical  dilemmas  in  long  term  care.  Health  Educ  1988: 
I9(l):42-44.                                                                                                      45. 

22.  Holzman  RS,  Cooper  JB.  Gaba  DM,  Philip  JH.  Small  SD,  Feinstein 
D.  Anesthesia  crisis  resource  management:  real-life  simulation  u-ain- 
ing  in  operating  room  crises.  J  Clin  Anesth  1995;7  (8):675-687. 

23.  Engberg  SJ,  While  JE,  Belle  S.  Establishing  criterion  validity  of  a  46. 
computer-based  clinical  simulation.  Proc  Annu  Symp  Comput  AppI 

Med  Care  1991:737-741.  47. 

24.  LaDuca  A.  The  structure  of  competence  in  health  professions.  Eval 

Health  Professions  1980:3:253-288.  48. 

25.  Swanson  DB.  Evaluation  of  professional  competence:  written  and 
computer-based  simulations.  Prof  Educ  Researcher  Notes  1984:6(  1 ):  49. 
9-14. 

26.  Holzemer  WL,  Resnik  B,  Slichter  M.  Criterion-related  validity  of  50. 
a  clinical  simulation.  J  Nurs  Educ  1986:25(7):286-290, 

27.  Cavanaugh  SH,  Loadman  WE.  The  dimensionality  of  measures  derived  5 1 . 
from  a  nationally  standardized  written  clinical  simulation  examination. 

Eval  Health  Professions  1988:1 1(3):333-357. 

28.  Bersky  AK.  Effect  of  audiovisual  enhancement  on  problem-solving 
and  decision-making  activities  during  a  computerized  clinical  sim- 
ulation test  (CST")  of  nursing  competence.  Eval  Health  Professions  52. 
1994:17(41:446-464. 

29.  Corvetta  A,  Pomponio  G,  Salvi  A.  Lucheiti  MM,  Leven  FJ,  Hyper- 
text application  and  clinical  simulation:  innovative  approaches  in  com- 
puter aided  teaching  of  medicine.  Lecture  notes  in  medical  informatics  53. 
1990:40:406. 

30.  Hoffman  SB.  Geriatrix:  a  role-playing  game.  Gerontologist  1985:25 
(6):568-572. 

31.  Derrickson  JG,  Neef  N.A,  Parrish  JM.  Teaching  self-administration  54. 
of  suctioning  to  children  with  tracheostomies.  J  AppI  Behav  Anal 
1991:24(3):563-570. 

32.  Reimers  TM.  Vance  MD.  Young  RJ.  Teaching  self-administration  55. 
of  nasogastric  tube  insertion  to  an  adolescent  with  Crohn  disease. 

J  AppI  Behav  Anal  1 995;28(  2  ):23 1  -232.  56. 

33 .  Abrahamson  SA.  Denson  JS,  A  developmental  study  of  medical  train- 
ing simulators  for  anesthesiologists,  final  report.  Los  Angeles:  UCLA 

School  of  Medicine;  1968.  57. 

34.  Hoffman  KI,  Abrahamson  S.  The  "cost-effectiveness"  of  Sim  One. 

J  Med  Educ  1975:.50(  12,  Pan  !):1 127-1128.  58. 

35.  Wong  J,  Wong  S,  Richard  J.  Implementing  computer-simulations 


as  a  strategy  for  evaluating  decision-making  skills  of  nursing  studenLs, 
Comput  Nurs  1992;l0(6):264-269. 

Rubens  AJ.  Testing  airway  management  skills:  interactive  video  cour^- 
ware  vs  ACLS  instructor.  RespirCare  1991:36(8):849-856. 
Fitzgerald  JT,  Wolf  FM.  Davis  WK,  Barclay  ML,  Bozynski  ME, 
Chamberiain  KR,  Clyman  SG,  Shope  TC,  Woolliscroft  JO,  Zelenock 
GB.  A  preliminary-study  of  the  impact  of  case  specificity  on  com- 
puter-based assessment  of  medical-student  clinical-performance  Eval 
Health  Professions  1994;  17(3 1:307-321. 

Bersky  .'XK.  Yocom  CJ.  Computerized  clinical  simulation  testing: 
its  use  for  competence  assessment  in  nursing.  Nurs  Health  Care  1994; 
15(3):120-I27. 

Molino  G.  A  computer-based  approach  to  education  and  training  in 
clinical  gastroenterology.  ScandJ  Gastroenterol  SuppI  1991:189:27-29. 
Richards  JM.  Goetter  WE.  Amos  PA.  Validity  of  the  allied  health 
aptitude  test  in  a  respiratory  therapy  education  program.  Educ  Psy- 
chol Meas  1986:46:397-400. 

Reinecker  L.  Computerized  clinical  simulations.  Comp  Muc  1985:9(  1 ): 
57-66. 

Kues  JR.  The  development  and  use  of  gaming  in  multidisciplinary 
genatric  education.  Educ  Gerontol  1992;18(l):27-40. 
Felciano  RM.  Multimedia  clinical  simulation  based  on  patient  records: 
authoring,  user  interface,  pedagogy.  Proc  Annu  Symp  Comp  AppI 
Med  Care  1994:18:59. 

Schell  JW.  A  framework  for  learning  advanced  postsecondary  voca- 
tional-technical skills.  Comm  College  J  Res  Practice  1993: 1 7(4):357-374. 
Henry  SB.  Hol/emer  WL.  The  relationship  between  pertbmiance  on 
computer-ba,sed  clinical  simulations  and  two  written  methods  of  eval- 
uation: cognitive  examination  and  self-evaluation  of  expertise.  Comp 
Nurs  1993:ll(l):29-34. 

Saettler  P.  The  evolution  of  American  educational  technology.  Engle- 
wood  CA:  Libraries  Unlimited  Inc:  1990:24.27. 
Saettler  P,  The  evolution  of  American  educational  technology.  Engle- 
wood  CA:  Libraries  Unlimited  Inc;  1990:28-30. 
Saettler  P.  The  evolution  of  American  educational  technology.  Engle- 
wood  CA:  Libraries  Unlimited  Inc;  1990:30. 
Saettler  P.  The  evolution  of  American  educational  technology.  Engle- 
wood,  CA:  Libraries  Unlimited.  Inc.,  1990:54-56. 
Smith  GA.  Respiratory  Care:  Evolution  of  a  Profession.  Lenexa  KS: 
."Applied  Measurement  Professionals  Inc;  1989. 
Kacmarek  RM.  The  effects  of  both  experience  and  education  on  per- 
formance on  the  National  Board  for  Respiratory  Care  clinical  sim- 
ulation examination  (validity,  PMPs,  branching  logic  problem).  Doc- 
toral   dissertation;DAI    45-12A:3586.    Chicago:    Northwestern 
University:  1984. 

Solomon  DJ,  Reinhan  MA.  Bridgham  RG.  Munger  BS.  Starnaman 
S.  An  assessment  of  an  oral  examination  format  for  evaluating  clin- 
ical competence  in  emergency  medicine.  Acad  Med  1990:65(9. 
SuppI  ):S43-S44. 

Voss  G.  Computer-assisted  instruction  in  medicine:  a  German  view, 
(conference  paper).  March  1978.  Annual  Meeting.  Bellingham  WA: 
Association  for  the  Development  of  Computer  Based  Instructional 
Systems;  1978. 

Conzelman  GM.  The  use  of  computer-based  data  banks  in  the  teach- 
ing of  clinical  problem-solving  and  medical  case  management  to  vet- 
erinary students.  J  Vet  Med  Educ  1975;2(2):20-23. 
Palva  IP.  Korhonen  V.  Validity  and  use  of  written  simulation  tests 
of  clinical  performance.  J  Med  Educ  1976;51(8):657-6I. 
Cringely  RX.  Accidental  empires:  how  the  boys  of  Silicon  Valley 
maker  their  millions,  battle  foreign  competition,  and  still  can"t  get 
a  date.  New  York:  Harper-Collins;  1996. 

Friedman  CP.  Anatomy  of  the  clinical  simulation.  Acad  Med  1995; 
70(3):205-2()9. 

Ehrlich  LR.  The  design,  development,  and  evaluation  ol  an  evalu- 
ative computer  simulation,  (conference  paper)  March  1979.  .Vnnual 


RESPIRATORY  CARE  •  SEPTEMBER  "97  VOL  42  NO  9 


889 


Evolution  of  Clinical  Simulations 


59. 


60. 


61 


convention.  Washington  DC:  Association  of  Educational  and  Com- 
munications Technology;  1979. 

Crocco  JA.  Rooney  JJ.  Diamond  HS.  Plotz  CM.  Weiner  M.  A  com- 
puter-assisted instruction  course  in  the  diagnosis  and  treatment  of 
respiratory  diseases.  Am  Rev  Resp  Dis  1975;!  1 1(3):299-305. 
Gaar  KA.  A  simple  model  of  the  pulmonary  circulation  for  hemo- 
dynamic study  and  examination.  Physiologist  1983;26(6):390-393. 
Modell  HI.  Olszowka  AJ,  Plewes  JL.  Farhi  LE.  Role  of  computer 
graphics  in  simulations  for  teaching  physiology.  Physiologist  1983:26 
(2):93-95. 

62.  Clyman  SO.  Orr  NA.  Status  report  on  the  NBME'  s  computer-based 
testing,  .^cad  Med  1990:  6.^  (4):235-41. 

63.  Harless  WG,  Duncan  RC,  Zier  MA,  Ayers  WR.  Bennan  JR.  Polil 
HS.  A  field  test  of  the  TIME  patient  simulation  model.  Acad  Med 
1990:6?(5):327-333. 

64.  Langdon  W.  Braley  G.  Client/server  RIS:  assessing  the  risks.  Health 
Care  Informatics  1996:13(  1  0:70-72.74. 

65.  Nichols  J.  Ten  reasons  you  need  a  health  care  information  systems 
integrator.  Health  Care  Informatics  I996:13(9):26.28,30. 

66.  Mason  J.  Finding  health  resources  on  the  Internet — the  departure 
lounge.  Health  Econ  1996:5(4):375-379. 

Barrett  R.  Vonder  Harr  S,  Whitestone  R.  Routing  snafu  snips  Net 
service.  Interactive  Week  April  28.  1997;  4(131:5. 
Feenberg  AL.  Licht  JM.  Kane  KP.  Moran  K.  Smith  RA.  The  on-line 
patient  meeting.  J  Neurol  Sci  1996;  1 39(Suppl  l:  1 29- 1 3 1 . 
Greek  C.  Gilbert  S.  Displaying  medical  illustrations  on  the  Internet. 
J  Biocommun  1996;23(3):30-32. 

Shortliffe  EH.  Bamett  GO.  Cimino  JJ.  Greenes  RA.  Huff  SM.  Patel 
VL.  Collaborative  medical  informatics  research  using  the  Inter- 
net and  World  Wide  Web.  Proc  AMIA  Annu  Fall  Symp  1996: 
125-129. 


67 


68 


69 


70 


71. 


72. 


73. 

74. 
75. 

76. 

77. 


78. 


79. 


80. 


81. 


82. 


83. 


84. 


85. 


Barrett  R.  Telemedicine  on  the  rise  on  the  Internet.  Interactive 
Week;4(  15):  1.58-59. 

Hoffman  H.  Irvs in  A.  Ligon  R.  Murray  M.  Tohsaku  C.  Vinual  real- 
ity-multimedia synthesis:  ne.xt-generation  learning  environments  for 
medical  education.  J  Biocommun  l995;22(3):2-7. 
Hayward  T.  Adventures  in  virtual  reality.  Carmel  IN:  QUE  Cor- 
poration: 1993:47. 

Fronchi  J.  Virtual  reality:  an  overview.  TechTrends  I994;39(  1 1:23-26. 
Hon  D.  Ixion's  realistic  medical  simulations.  Virtual  Reality  World: 
July/Aug  1994:58-62. 

Meredith  W.  Virtual  reality  for  patients  with  spinal  cord  injury.  MD 
Comput  1996:13  (5):400-405. 

Vining  DJ.  Liu  K.  Choplin  RH.  Haponik  EF.  Virtual  bronchoscopy. 
Relationships  of  virtual  reality  endobronchial  simulations  to  actual 
bronchoscopic  findings.  Chest  1996:109(21:549-553. 
Satava  RM.  Vinual  reality  and  telepresence  for  military  medicine. 
Comput  Biol  Med  1995:25(2):229-236. 

Pinciroli  F.  Valen/a  P.  An  inventory  of  computer  resources  for  the  med- 
ical application  of  virtual  reality.  Comput  Biol  Med  1995:25(2):  1 15-125. 
Sata\  a  RM.  Medical  applications  of  virtual  reality.  J  Med  Syst  1995; 
19(3):275-280. 

Whalley  LJ.  Ethical  issues  in  the  application  of  virtual  reality  to 
medicine.  Comput  Biol  Med  1995;2.5(2):107-1 14. 
Kozak  JJ.  Hancock  PA.  Arthur  EJ.  Chrysler  ST.  Transfer  of  train- 
ing from  virtual  reality.  Ergonomics  1993;36(7):777-784. 
Viirre  E.  A  survey  of  medical  issues  and  virtual  reality  technology. 
Virtual  Reality  World;  July/Aug  1994:16-20. 
Sttauss  S.  Virtual  reality  too  real  for  many.  Globe  and  MaihMarch 
4,  1995:  A  l-H. 

Ramsey  D.  Evaluation  of  surgical  resident  applications  using  sim- 
ulated patients.  Evaluation  and  Program  Planning  1987;10(1):9-I2. 


43'^''  International  Respiratory  Congre.ss 
December  6-9  •  New  Orleans,  Louisiana 


:-K) 


RESPIRATORY  CARE  •  SEPTEMBER  '97  VOL  42  NO  9 


Listing  and  Reviews  of  Books  and  Other  Media 

Note  to  publishers:  Send  review  copies  of  books,  films,  tapes,  and  software  to 
Respiratory  Care.  1 1030  Abies  Lane.  Dallas  T\  75229-45^3 


Books,  Films, 
Tapes,  &  Software 


ACLS  Review.*  System  requirements:  CD- 
ROM — an  MPC  2-compliant  computer,  min- 
imum 486SX25  with  4  MB  RAM.  SVGA/ 
256  color  display,  sound  card  (Sound 
Blaster*  16  or  equisalent).  speakers  and  a 
double-speed  CD-ROM.  Diskene— PC  with 
Microsoft  Windows^'''  3.1.  minimum 
36SX25  with  2  MB  R^M.  SVGA/256  color 
display.  St  Louis:  Mosby-Year  Book  Inc: 

1995.  S99. 

Mosby  Electronic  Library:  The  ACLS 
Omnibus  Resource."  System  requirements: 
Macintosh — Macintosh  Operating  System 
6.0.7  or  later.  2  MB  RAM  required.  4  MB 
recommended  and  required  for  use  with  Sys- 
tem 7.  hard  disk  drive  with  at  least  2  MB 
free,  CD-ROM  installed  with  driver  soft- 
ware. Windows — Windows  3.0  or  higher. 
IBM  386/33  (or  higher)  or  equivalent  PC. 
VGA  graphics  monitor.  4  MB  RAM.  hard 
disk  drive  with  at  least  2  MB  free,  a  mouse. 
CD-ROM  installed  with  driver  software.  St 
Louis:  Mosby-Year  Book  Inc:  1995.  S99. 
Virtual  Physician:  The  Flight  Simulator 
of  Medicine/ACLS  Simulator.*  System 
requirements:  486SX25  MHz  processor. 
Windows  3.1  or  higher  in  386  enhanced 
mode.  8  MB  RAM  ( 16  MB  RAM  recom- 
mended), 9.5  MB-free  hard  disk,  sound  card, 
double-speed  CD-ROM  drive,  SVGA  mon- 
itor with  800x600  resolution  display  capa- 
bilities. New  York:  Churchill  Livingstone; 

1996.  S250. 

All  of  these  CD-ROM-based  resources 
are  designed  to  teach  a  clinical  approach  to 
patients  suffering  cardiac  arrest  and  to  help 
prepare  students  for  the  American  Heart 
Association's  Advanced  Cardiac  Life  Sup- 
port (ACLS)  program.  They  are  different  and 
complimentary  in  several  ways. 

ACLS  Review  by  Mosby  consists  of 
Mosby's  Electronic  Library:  The  ACLS 


*Available  from  Mosby-Year  Book  Inc.  1 1 820 
Westline  Industrial  Drive.  St  Louis  MO  63146- 
3318.(8001426-4545. 

'Also  available  from  Mosby-Year  Book  Inc. 

♦Available  from  Churchill  Livingstone.  650 
Avenue  of  the  Americas,  New  York  NY 
10114-0638. 


Omnibus  Resource  and  a  clinical,  scenario- 
based  teaching  program.  The  Omnibus 
Resource  consists  of  the  complete  text  ver- 
sions of  several  popular  te.xts:  ACLS — A 
Comprehensive  Review.  Volumes  I  and  II. 
by  Ken  Grauer  and  Daniel  Cavallaro,  and 
ACLS:  Quick  Review  Study  Guide  by  Bar- 
bara Aehlert.  Also  included  is  a  collection 
of  slides  that  accompany  the  standard  lec- 
tures. The  textual  luaterial  is  enhanced  with 
many  short  video  and  audio  clips  illustrat- 
ing some  of  the  teaching  points.  Mosby  uses 
the  versatile  Folio'-'  system  to  search  and 
store  material  in  a  shadow  file  that  can  be 
customized  by  the  user.  This  system  allows 
rapid  access  to  any  part  of  the  file  material 
and  creates  a  retum  path  for  future  reference. 
Highlighting,  user-defined  bookmarks,  and 
'sticky"  notes  are  features  of  the  Folio  inter- 
face. Learning  to  use  the  computer  interface 
is  easy  and  can  quickly  be  mastered.  Other 
CD-ROM  materials  by  Mosby  and  other 
publishers  also  use  this  interface. 

The  only  significant  content  difference 
between  the  published  texts  and  the  ACLS 
Omnibus  Resource  are  the  added  audio- 
visual aids.  These  are  small  (<2  in.-),  short 
( 10-30  s).  and  of  low  resolution.  They  re- 
quire a  video  viewer.  Runtime*',  which  is 
installed  during  the  setup  process.  Because 
of  the  sequential  nature  of  ACLS  treatment 
and  study,  using  the  ACLS  Omnibus  Re- 
source adds  little  practical  advantage  over 
the  original  hard  copy  material  for  the  begin- 
ning student.  ACLS  Review  combines  the 
same  textual  material  with  a  programmed, 
simulated-video  ventricular  arrest  scenano 
and  a  comprehensive  review  guide  of  ACLS 
concepts.  Additionally,  there  is  a  library  of 
questions  on  the  material  for  self-assessment. 
The  program  is  easy  to  install  on  a  MAC  or 
an  IBM-compatible  personal  computer.  The 
information  booklet  states  that  the  program 
takes  only  2  MB  of  hard  disk  space  but  after 
installation  it  had  consumed  more  than  20 
MB.  It  runs  slowly  on  less  than  a  quad-speed 
CD-ROM  drive. 

The  Virtual  Physician:  The  Flight  Sim- 
ulator of  Medicine/ACLS  Simulator  takes 
a  different  tact  to  help  students  master  man- 
agement of  a  cardiac  arrest  scenario.  There 
are  several  modules  in  this  CD-ROM  pro- 
gram. In  the  Lecture  Module,  the  material 
is  presented  in  lecture  format.  This  can  be 


heard  or  read  from  the  computer  screen  as 
text  The  lecture  content  also  can  be  searched 
for  key  words  or  topics  if  review  of  a  spe- 
cific area  is  desired.  The  presentation  for- 
mat is  not  identical  to  the  American  Hearr 
Association 's  ACLS  Textbook,  but  the  inain 
points  are  highlighted  and  covered  in  the  Lec- 
ture Module.  Unlike  the  ACLS  Manual,  there 
are  no  primary  references  supporting  the 
statements  and  concepts  proposed. 

The  "heart"  of  the  program  is  the  Patient 
Simulation  Module.  In  this  section,  the  user 
practices  the  mechanics  of  resuscitation.  A 
model  patient  and  a  "tool"  kit.  that  must  be 
manipulated  with  a  mouse,  are  used  to  teach 
the  resuscitation  sequences.  Distracters  are 
part  of  the  simulation  and  include  the  b.ick- 
ground  noises  of  the  confusion  in  an  emer- 
gency room  and  "the  test  results  are  not  back 
yet"'  and  "no  x-ray  is  available""  when  these 
are  requested  by  the  student.  A  time  log  of 
activity  is  kept  and  can  be  stored  for  later 
review  or  for  grading  by  an  instructor.  After 
learning  to  manipulate  the  equipment  and 
step-by-step  management  of  known  arrhyth- 
mias, the  student  can  attempt  to  treat  an 
'unknown'  patient.  Failures  are  identified 
and  "remedial'  education  can  be  obtained 
from  the  programmed  sequences  or  the  lec- 
tures. Repeated  practice  can  be  performed 
until  all  elements  of  the  resuscitation  are  cor- 
rectly executed. 

The  patient  treatment  interface  is  high- 
tech;  however,  the  management  process  is 
more  like  a  video  game  than  an  actual  car- 
diac arrest.  Success  is  more  dependent  on 
knowing  the  particular  computer  moves  than 
ihe  patient  treatment  decisions.  It  took  me 
several  attempts  to  successfully  complete 
one  cardiac  arrest  situation  despite  the  fact 
that  I  frequently  participate  in  actual  resus- 
citations and  have  been  an  ACLS  instruc- 
tor for  many  years.  My  errors  were  all 
related  to  using  the  tools  and  the  model,  not 
trying  incorrect  treatment  algorithms. 
Another  problem  with  this  system  is  that 
there  is  only  one  correct  way  to  treat  each 
of  the  scenarios,  unlike  the  ACLS  concept 
that  the  algorithms  are  guidelines  from 
which  to  start.  A  single  series  of  60  multi- 
ple-choice questions  completes  the  teach- 
ing modules.  There  is  immediate  feedback 
on  answer  accuracy.  The  questions  are  all 
patient-based  with  a  brief  clinical  scenano. 
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and  many  have  selectable  information  to 
help  arrive  at  the  correct  answer. 

For  physicians  using  this  program, 
CME  (continuing  medical  education)  credit 
can  be  obtained  from  Churchill-Livingston 
and  the  American  College  for  Emergency 
Physicians,  co-developers  of  the  program. 
The  program  was  easy  to  install.  It  requires 
a  serial  number  (not  on  the  disk),  and  a 
user-defined  password.  It  loads  each  mod- 
ule from  the  CD  when  selected.  This  pro- 
cess is  rather  slow  even  when  running  on 
a  fast  CD-ROM  drive.  It  is  not  compati- 
ble with  Macintosh  machines  and  is  not 
guaranteed  to  run  under  Windows  95 
(although  I  tested  it  in  Windows  95,  and 
it  ran  without  problems).  The  program  is 
very  particular  about  environment  settings. 
It  will  only  run  with  a  screen  setting  of  800 
X  600,  it  will  not  run  with  Windows  large 
fonts,  and  the  sound  card  must  be  16-byte 
Sound  Blaster®  compatible. 

Charles  G  Durbin  Jr  MD 

Department  of  Anesthesiology 

University  of  Virginia 

Health  Science  Center 

Charlottesville,  Virginia 


Teaching  in  the  Health-Related  Profes- 
sions, by  SB  Dowd  EdD  RT  (R)  Illustrated, 
278  pages,  4  appendices,  index,  and  bibli- 
ography. Durham  NC:  Carolina  Academic 
Press;  1997.  $29.95. 

Teaching  in  the  Health-Related  Pro- 
fessions IS  a  title  that  requires  a  quick  sur- 
vey of  the  preface,  table  of  contents,  and 
index  for  the  reader  to  ascertain  what  top- 
ics are  covered  and  for  whom  the  book  is 
intended.  The  author's  focus  is  confined  to 
the  allied-medical  professions  rather  than 
nursing  and  medicine.  In  reading  the  text, 
one  discovers  that  the  author  attempts  to 
include  relevant  citations  from  the  literature 
of  medicine  and  nursing  to  support  his  top- 
ics. This  is  also  true  for  the  topics  of  gen- 
eral and  adult  education,  from  which  sev- 
eral findings  are  reported.  Including  these 
examples  is  helpful  because  it  offers  an 
opportunity  for  allied-medical  profession- 
als to  read  some  of  the  literature  from  large 
instructor  groups  who  deal  with  health  com- 
petencies and  adult  learners. 

Teaching  in  the  health-related  professions 
includes  inser\  ice  teaching  and  patient-care- 
giver  instruction.  According  to  the  book's 


Preface,  the  discussion  and  examples  in  the 
book  are  intended  to  provide  "topics  that  are 
common  and  valuable  to  clinical  and  class- 
room instructors."  Patient-caregiver  and 
inservice  teaching  are  absent  from  the  table 
of  contents,  index,  and  illustrations.  Con- 
sidering the  emphasis  that  the  Joint  Com- 
mission for  Accreditation  of  Healthcare 
Organizations  places  on  these  aspects,  it 
would  be  helpful  for  the  author  to  address 
these  because  they  have  been  poorly  sup- 
ported in  the  allied-medical  lileramre.  Direc- 
tions on  how  to  conduct  adequate  skills  lab- 
oratories and  competency  evaluations  of 
employees  and  caregivers  would  make  fine 
additions  for  a  second  edition. 

The  author  includes  many  topics  that  are 
germane  to  the  allied  medical  teaching  pro- 
fessional. Chapter  1  concentrates  on  cur- 
riculum development.  Chapter  2  covers  the 
"softer  side  of  health  care,"  ie,  ethics  ( 1 2  eth- 
ical case  studies  are  included  in  an  appendix) 
and  caring.  Chapter  3  provides  a  ""profile  of 
the  instructor,"  listing  what  research  has  indi- 
cated as  characteristics  of  best  and  worst 
instructors.  The  chapter  also  suggests  routes 
for  faculty  development  in  teaching.  Chap- 
ters 4  through  7  cover  specific  instructor 
skills:  test  construction,  use  of  adult  education 
principles,  presentation  and  materials  skills, 
and  use  of  computers.  The  book  concludes 
with  chapter  presentations  on  use  of  creative 
and  critical  thinking  and  planning  for  the 
future.  An  appendix  contains  a  strategic  plan- 
ning survey  that  can  be  modified  for  use  in 
other  disciplines. 

There  are  two  weaknesses  to  the  book. 
The  author  uses  some  chapters  to  review  sev- 
eral research  or  opinion  pieces  from  the  lit- 
erature and  several  well-placed  tables  and 
figures  to  summarize  these.  However,  at 
times  the  author's  efforts  come  across  like 
a  library  research  paper,  with  the  neutral  tone, 
'he  said  this"  and  "they  said  that.'  It  is  dif- 
ficult for  me  to  know  exactly  where  the 
author  stands  on  issues  or  which  piece  of 
research  is  most  useful  for  the  teaching  pro- 
fessional and  how  it  may  apply  in  practice. 
The  second  weakness  is.  that  in  spite  of 
his  efforts  to  make  the  book  useful  to  all 
insuaictors  in  health-related  professions,  the 
author  includes  too  many  references  and 
applications  from  his  own  discipline  of  the 
imaging  sciences.  Dowd  is  the  Program 
Director  for  the  Radiographer  Program  in 
the  Division  of  Medical  Imaging  and  Ther- 
apy at  the  University  of  Alabama  at  Birm- 
ingham. His  background  as  an  active  allied- 


medical  professional  and  educator  provides 
many  of  the  illustrations;  many  are  timely 
and  applicable  to  professionals  in  general. 
However,  respiratory  care  professionals  who 
have  little  contact  either  in  training  or  daily 
practice  with  imaging  professionals,  may  be 
uncomfortable  with  frequent  reference  to 
radiologic  technology. 

Dowd's  book  is  a  desirable  contribution 
to  the  educational  preparation  of  program 
faculty  in  the  allied-medical  professions. 
Many  useful  topics  are  covered.  It  is  espe- 
cially helpful  to  those  who  come  to  teach- 
ing directly  from  the  clinical  disciplines 
without  a  background  in  education  or  an 
opportunity  to  review  educational  issues  in 
disciplines  other  than  their  own. 

Phillip  D  Hoberty  EdD  RRT 

Assistant  Professor  &  Director  of 

Clinical  Education 

Respiratory  Therapy  Division 

School  of  Allied  Medical  Professions 

The  Ohio  State  University 

Columbus,  Ohio 


Essentials  of  ACLS — Program  Review 
and  Exam  Preparation,  by  CA  Brainard 
and  RN  Glen.  Softcover,  320  pages,  Stam- 
ford CT:  Appleton  &  Lange.  1997.  S19.95. 

This  book,  written  by  a  registered  res- 
piratory therapist  with  contributions  by  an 
emergency  physician,  is  divided  into  13  chap- 
ters and  includes  pre-  and  post-tesLs  with  ref- 
erenced answers.  The  chapters  include  ACLS 
(Advanced  Cardiac  Life  Suppon)  Course 
Requirements.  Principles  of  Adult  ACLS, 
Endotracheal  Intubation  and  Airway  Ad- 
juncts. Defibrillation  and  Transcutaneous 
Pacemakers,  Intravenous  Techniques,  Elec- 
trocardiology.  Electrocardiographic  Signs 
of  Ischemia  Injury  and  Infarct,  Mechanisms 
of  Arrhythmia  Formation,  Therapeutic 
Agents  of  the  ACLS  Algorithms,  Lethal 
Arrhythmias,  The  Bradycardias,  The  Tachy- 
cardias, and  The  Essential  ACLS  Cases. 

The  authors  state,  "This  text  is  specifical- 
ly designed  for  pre-hospital  and  acute/sub- 
acute  facilities  health  care  providers  prepar- 
ing for  an  'Essentials  of  ACLS'  course." 
The  text  reviews  the  most  recent  guidelines 
and  recommendations  for  providing  adult 
ACLS.  The  authors  state,  "It  is  designed  to 
prepare  course  participants  for  the  problem- 
oriented,  ca.se-ba.sed  ACLS  educational  pro- 
cess." The  book  gives  frequent  attribution 
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to  the  guidelines  and  recommendations  pro- 
vided by  the  pubhcations: 

1 .  Guidelines  for  Cardiopulmonary  Resus- 
citation and  Emergency  Cardiac  Care 
by  the  American  Heart  Association 
(AHA).  JAMA  1992;268:2171-2302. 

2.  Textbook  for  Advcmced  Cardiac  Life  Sup- 
port by  the  American  Heart  Association, 
Dallas.  Texas;  1994. 

3.  Instructors  Manual  for  Advanced  Car- 
diac Life  Support  by  the  American  Heart 
Association.  Dallas,  Te.xas;  1994. 

The  authors  deliberately  limit  text  con- 
tent to  the  knowledge  and  skills  designated 
by  the  AHA  Instructor's  Manual  for  ACLS 
as  being  part  of  an  Essential  ACLS  Provider 
course.  Many  of  the  chapters  define  terms 
first,  and  the  authors  make  good  use  of  topic 
headings.  ACLS  instructors  who  read  this 
text  will  be  impressed  with  the  emphasis 
given  to  critical  performance  skills  and  essen- 
tial information. 

Chapter  1  begins  with  an  overview  of 
course  requirements,  including  the  educa- 
tion process,  types  of  courses,  and  curric- 
ula for  an  Essentials  of  ACLS  course.  The 
authors  introduce  the  9  essential  cases  and 
algorithms,  core  pharmacology,  and  essen- 
tial ACLS  rhythm  recognition  skills.  This 
chapter  is  comprehensive,  outlines  key  points 
to  be  taught  and  learned,  and  provides  strate- 
gies for  organizing  an  ACLS  course. 

The  history  of  the  AHA  conferences  on 
cardiopulmonary  resuscitation  (CPR)  and 
emergency  cardiac  care  (ECC)  is  covered 
in  Chapter  2.  This  chapter  also  discusses 
what  ACLS  is  and  why  it  is  necessary.  Also 
covered  are:  risk  factors  for  coronary  artery 
disease,  the  AHA  "Chain  of  Survival." 
ACLS  conceptual  tools,  the  AHA  therapeutic 
opfion  classification  system,  the  algorithm 
approach  to  ACLS  and  ECC. 

Chapter  3  covers  endotracheal  inmbation 
and  airway  adjuncts  and  related  aspects  of 
the  curricula,  such  as  the  role  of  oxygena- 
tion and  ventilation  in  ACLS.  the  Univer- 
sal algorithm,  essential  equipment,  and  endo- 
tracheal drug  administration.  The  discussion 
of  bag- valve  devices  lists  the  standard  cri- 
terion that  states  "an  oxygen  inlet  valve  that 
will  not  jam  when  oxygen  flows  of  15  L/min 
are  used."  This  is  taken  from  the  JAMA  ref- 
erence which  reads  ". .  .a  nonjam  valve  sys- 
tem allowing  for  a  minimum  oxygen  inlet 
flow  of  15  L/min."  I  believe  the  intent  of  this 
AHA  criterion  is  that  the  nonrebreathing 


valve  will  not  jam  at  minimum  flow  of  15 
L/min.  The  American  Society  for  Testing 
and  Materials  and  the  International  Standards 
Organization  require  the  nonrebreathing 
valve  to  accommodate  30  L/min  of  oxygen 
flow  without  jamming.  I  would  agree  that 
15  L/min  of  oxygen  is  all  that  is  needed  most 
of  the  time. 

Defibrillation  and  transcutaneous  pace- 
makers are  covered  in  Chapter  4. 1  especially 
liked  the  comparisons  made  between  con- 
ventional, automated  external,  and  semi- 
automated  external  defibrillators.  The  dis- 
cussion of  the  advantages  of  transcutaneous 
pacemakers  over  transvenous  pacing  may 
be  useful  for  participants  taking  their  first 
ACLS  course. 

Intravenous  techniques  are  difficult  to 
teach  to  health  care  professionals  who  do  not 
normally  have  this  responsibility.  This  text 
does  a  good  job  of  introducing  information 
on  both  peripheral  and  central  vein  sites  and 
the  respective  lines  used. 

Electrocardiology  (Chapter  6).  Electro- 
cardiographic Signs  of  Ischemia  and  Infarct 
(Chapter  7).  and  Mechanisms  of  Arrhyth- 
mia Formation  (Chapter  8)  are  covered.  The 
authors  use  illustrations  to  relate  the  patho- 
physiology of  the  heart  to  6-second  elec- 
trocardiograph strips.  The  discussions  on 
lead  placement  is  one  of  the  best  I  have  seen. 
The  key  to  these  3  chapters  and.  actually, 
the  entire  text  is  that  the  authors  know  from 
their  experience — more  than  20  years — what 
to  present.  ACLS  instructors  who  have 
taught  and  tested  students  on  this  material 
will  recognize  immediately  that  the  authors 
are  presenting  the  right  'stuff.'  On  Page  145, 
the  discussion  of  the  differences  between 
paroxysmal  and  supraventricular  tachycardia 
and  atrial  flutter  is  a  good  example  of  how 
this  text  can  help  participants  in  ACLS 
courses  sort  out  arrhythmias  resulting  from 
premature  ectopy. 

The  therapeutic  agents  recommended  in 
the  ACLS  algorithms  are  covered  in  Chap- 
ter 9  and  are  nicely  presented  in  outline  form. 
A  glossary  of  pharmacologic  terms  also  leads 
this  chapter.  The  chapter  uses  the  learning 
strategy  recommended  in  the  AHA  ACLS 
text — each  agent  is  discussed  in  terms  of  the 
"Why  (actions),  when  (indications),  how 
(dosing),  and  watch  out  (precautions/haz- 
ards." These  agents  are  grouped  and  pre- 
sented according  to  the  ACLS  Algorithms 
that  recommend  their  use. 

Lethal  arrhythmias  (Chapter  10),  brady- 
cardias (Chapter  1 1 ).  and  tachycardias  (Chap- 


ter 1 2 )  are  presented.  These  chapters  are  orga- 
nized into  sections:  the  essential  ACLS  rec- 
ommended curricula,  discussing  the  clini- 
cal significance,  describing  with  text  and 
illustrations  the  arrhythmia,  and  finishing 
with  the  appropriate  intervention  sequence. 

The  essential  ACLS  cases  in  which  all 
the  skills  and  knowledge  come  together  are 
presented  in  Chapter  1 3.  These  cases  stem 
from  the  AHA  Instructor's  Manual  for 
Advanced  Cardiac  Life  Support.  Each  case 
is  presented  with  a  case  setting,  the  scenario, 
critical  pert'ormance  skills  (what  one  must 
do),  appropriate  algorithm,  and  critical  errors 
(what  one  must  not  do). 

Another  reason  to  use  this  text  is  the  pre- 
and  post-tests,  which  are  very  well  done  and 
similar  to  the  type  of  written  exams  used  dur- 
ing AHA  ACLS  courses.  The  answers  to  the 
tests  are  referenced  to  the  AHA  texts  and 
JAMA  guidelines.  This  gives  me  the  oppor- 
tunity to  point  out  that  this  book  is  a  program 
review  and  exam  preparation  text.  It  is  not 
meant  to  replace  the  AHA  ACLS  text. 

The  authors  have  accomplished  their  pur- 
pose— to  design  a  book  that  will  help  health 
care  providers  prepare  for  an  Essentials  of 
ACLS  course.  This  text  should  be  required 
reading  along  with  the  AHA  ACLS  textbook 
for  all  respiratory  students  taking  their  first 
ACLS  course.  It  is  also  a  good  review  for 
practicing  respiratory  care  practitioners 
updating  their  ACLS  cards.  We  plan  to  make 
this  a  required  text  for  cardiovascular  tech- 
nology, exercise  physiology,  and  respira- 
tory therapy  students  enrolled  in  our  ACLS 
course  at  Northeastern  University.  To  the 
authors,  Bravo! 

Thomas  A  Barnes  EdD  RRT 

Associate  Professor  of 

Cardiopulmonary  Sciences 

Director,  Cardiovascular  Technology  & 

Respiratory  Therapy  Programs 

Northeastern  University 

Boston,  Massachusetts 


Respiratory  Care  Pearls,  by  FA  Mazza- 
gatti  MSA  RRT:  LC  Ubowitz  BA  RRT;  and 
NW  Schluger  MD.  Soft  cover,  illustrated. 
200  pages.  Philadelphia:  Hanley  and  Bel- 
fus  Inc;  1997.  $37. 

This  is  the  latest  in  The  Pearls  Series®  that 
uses  a  case-based  problem-oriented  approach 
to  teaching  clinical  medicine.  Patients.  75. 
are  presented  in  a  standard  formal.  Firsi,  ihere 
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is  a  clinical  vignette  (approximately  10-20 
lines  of  text)  consisting  of  a  patient  history, 
examination,  laboratory  data,  and  clinical 
course.  Next,  there  is  an  illustration.  This  is 
usually  a  chest  radiograph,  but  it  may  be  a 
computerized  tomographic  (CT)  scan,  an 
echocardiogram,  or  a  set  of  pulmonary  func- 
tion test  results.  Then,  the  reader  is  asked  to 
make  the  diagnosis,  explain  the  abnormal- 
ities, or  discuss  management.  On  the  next 
page,  the  reader  finds  the  diagnosis,  a  con- 
cise discussion  (one-half  to  three-quarters 
of  a  page  of  text),  .^  lake-home  teaching 
points  (the  clinical  pearls),  and  4  or  5  cur- 
rent references. 

Earlier  books  in  this  series  were  written 
by  physicians  for  physicians  on  such  sub- 
jects as  cardiology,  cntical  c;ire,  internal  med- 
icine, pulmonary  medicine,  rheumatology, 
and  tuberculosis.  Re.spiratory  Care  Pearls 
is  aimed  at  a  broader  audience  that  includes 
medical  students,  resident  physicians,  expe- 
rienced re.spiratory  therapLsLs,  and  critical  care 
nurses.  This  is  timely  because  respiratory  care 
practitioners  rarely  limit  their  duties  to  the 
operation  of  respiratory  equipment  and  need 
a  broader  range  of  knowledge  to  work  effec- 
tively with  physicians,  nurses,  and  patients. 
Physicians  and  nurses  may  also  benefit  by 
learning  more  about  the  nontechnical  aspects 
of  respiratory  care. 

The  authors  have  commendable  expe- 
rience— Mazzagatti  as  associate  technical 
director  and  Lebowitz  as  technical  director 
of  the  Respiratory  Therapy  Department  of 
the  Brookdale  University  Ht)spital  and  Med- 
ical Center  in  Brooklyn,  New  York,  and 
Schluger  as  the  director  of  the  Bellevue  Hos- 
pital Chest  Clinic  in  New  York  City.  Even 
though  the  authors'  combmed  expenence  is 
from  two  large  urban  medical  centers  with 
a  wealth  of  clinical  material,  the  authors  use 
16  ca.ses  from  colleagues  in  New  York,  Penn- 
sylvania, and  Delaware. 

The  authors  considered  the  spectrum  of 
respiratory  care.  Most  patients  (about  80%) 
were  seen  in  the  emergency  room  or  inten- 
sive care  unit,  about  20^;;  vsere  infants  or  chil- 
dren, and  nearly  the  same  proportion  had 
infections.  Several  had  progressive  illnesses 
that  address  the  need  for  long-term  venti- 
latory support,  and  approximately  15%  were 
seen  in  the  ambulatory  setting. 

In  this  book,  the  patients  are  vehicles  for 
introducing  specific  topics  that  range  from 


common  (eg,  postoperative  hypoxemia)  to 
esoteric  (eg,  nemaline  myopathy);  from  sub- 
tle (eg,  capiopril  cough,  phenytoin  toxicity) 
to  dramatic  (eg.  partial  liquid  ventilation, 
independent  lung  ventilation):  and  from  gen- 
eral (eg,  diabetic  ketoacidosis)  to  specific  (eg, 
inverse  ratio  ventilation).  By  intent,  detailed 
discussions  of  disease,  patient  management, 
and  technique  are  avoided. 

The  authors'  challenge,  then,  is  to  bal- 
ance content  with  conciseness.  Given  the 
(approximate)  700-word  limit,  I  would 
indeed  describe  some  of  the  discussions  as 
■gems:'  the  comparison  of  pressure-con- 
trolled and  volume-controlled  inverse  ratio 
ventilation  (Page  68),  chest  tube  drainage 
systems  (Page  151 ).  patient  fighting  of  the 
ventilator  (Page  154),  independent  lung  ven- 
tilation (Page  163),  and  cystic  fibrosis  in  a 
young  adult  (Page  165). 

This  soft  cover  book  is  printed  on  glossy 
coated  paper.  TTie  type  and  writing  style  are 
easy  to  read.  There  are  only  a  handful  of 
typographical  errors,  eg,  an  author's  name 
is  spelled  incorrectly  and  correctly  in  the 
same  citation  (Pages  28  and  104):  another 
author's  name  is  spelled  incoixectly  and  cor- 
rectly in  sequential  citations  (Page  35):  the 
control  value  for  the  prothrombin  time  is  mis- 
placed— it  follows  the  partial  thromboplastin 
time  (Page  127):  and  a  case  history  describes 
a  "■67-year-old  boy"  (Page  168). 

A  few  of  the  chest  radiographs  are  hard 
to  read.  A  single  enlarged  CT  view  would 
better  demonstrate  tracheal  stenosis  than  the 
1 2  tiny  CT  views  used  on  Page  52  (this  was 
done  effectively  on  Page  98  for  a  patient  with 
fibrosing  mediastinitis)  and  the  endotracheal 
tube  is  not  well  seen  in  the  case  of  a  right 
mainstem  intubation  (Page  175).  On  occa- 
sion, the  illustration  is  not  consistent  with 
the  discussion,  for  instance,  the  ■clinical 
pearl"  for  croup  and  epiglottitis  recommends 
a  lateral  neck  view,  yet  an  anteroposterior 
view  is  shown  (Page  112). 

1  was  disappointed  by  (he  minmial  at- 
tempts to  provide  continuity.  The  discus- 
sion of  Patient  24  (polypharmacy  drug 
intoxication)  refers  to  that  for  Patient  9 
(toxic  ingestion),  and  the  discussion  for 
Patient  55  (upper  airway  bum)  refers  to  that 
for  Patient  26  (smoke  inhalation  and  car- 
bon monoxide  poisoning).  Tying  discus- 
sions together  is  important  because  it  builds 
(Ki  past  knowledge  and  reinforces  impor- 


tant concepts.  The  authors  could  have  done 
this  with  the  following  patient  pairs:  1 2  and 
41  (obstructive  sleep  apnea/Pickwickian 
Syndrome):  43  and  71  (pulmonary  fibro- 
sis due  to  oxygen  toxicity/adverse  effects 
of  oxygen  therapy):  3  and  57  (ventilatory 
failure  from  c-ombined  kyphoscoliosis  and 
COPD/ventilatory  failure  from  kyphosco- 
liosis): 40  and  66  (nemaline  myopathy/ 
Duchenne  muscular  dystrophy):  and  45  and 
50  (acute  epiglottitis/croup). 

When  there  are  few  threads  of  continu- 
ity, the  reader  must  rely  on  the  index.  For- 
tunately, the  index  is  good.  Page  numbers 
are  printed  in  bold  type  to  identif>'  the  cases 
devoted  to  the  indexed  topic.  The  listings  for 
obstructive  sleep  apnea  are  stilted  (they  fol- 
low the  pattern:  A,  see  B:  B.  see  C:  C,  see 
A).  Nemaline  myopathy,  a  rare  congenital 
disease  with  little  name  recognition,  is  listed 
alone  instead  of  under  muscle  weakness. 

Many  readers  will  benefit  from  discussing 
the  cases  with  a  senior  physician.  This  is 
important  because  tlie  discussion  usually  does 
not  explain  the  illustrations  and  abnormal 
test  results.  For  example,  the  echocardiogram 
for  Patient  20  (patent  ductus  arteriosus) 
shows  the  persistent  aorta-pulmonary  iirtery 
connection  and  blood  flowing  during  both 
systole  and  diastole:  the  chest  radiograph  for 
Patient  53  does  not  show  the  characteristic 
changes  of  acute  silicosis:  and  the  chest  radio- 
graph of  Patient  29  (infant  respiratory  dis- 
tress syndrome  requiring  extracorporeal 
membrane  oxygenation)  shows  the  effects 
of  pertlubron.  a  radio-opaque  material  used 
for  partial  liquid  \ciUilation  which  is  a  treat- 
ment different  than  tliat  discussed.  Of  course, 
the  interested  reader  may  pursue  the  refer- 
enced articles  for  even  more  information. 

Finally,  medical  directors  of  respiratory 
care  centers  and  intensive  care  units  could 
use  these  cases  to  strengthen  interdisciplinary 
cooperation  because  they  provide  a  starting 
point  for  physicians,  nurses,  and  respiratory 
therapists  to  discuss  common  medical  con- 
ditions. I  also  think  the  authors  should  be  con- 
gratulated for  bringing  this  popular,  afford- 
able, and  effective  form  of  learning  to 
respiratory  care  practitioners, 

.lohn  W  Shigeoka  MD 

Chief,  Pulmonary  Section 

Veterans  Affairs  Medical  Center 

Salt  Lake  City,  Utah 
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A  Reappraisal  of  Mouth-to-Mouth  Ventilation  during 
Bystander-Initiated  Cardiopulmonary  Resuscitation 

A  Statement  for  Healthcare  Professionals  from  the  Ventilation  Working  Group 
of  the  Basic  Life  Support  and  Pediatric  Life  Support  Subcommittees, 

American  Heart  Association 

Lance  B  Becker  MD,  Chair;  Robert  A  Berg  MD;  Paul  E  Pepe  MD  MPH;  Ahamed  H  Idris  MD; 

Thomas  P  Aufderheide  MD;  Thomas  A  Barnes  EdD  RRT; 

SamuelJ  Stratton  MD;  and  Nisha  C  Chandra  MD 


Cardiopulmonary  resuscitation  (CPR)  performed  by  by- 
standers clearly  improves  survival  of  victims  of  out-of-hos- 
pital  cardiac  arrest  and  other  life-threatening  conditions  such 
as  drowning  and  respiratory  arrest.'  -  However,  despite  three 
decades  of  promulgation.  CPR  is  not  performed  for  the  major- 
ity of  victims  who  require  lifesaving  care.'*'  Studies  have  iden- 
tified reticence  to  perform  mouth-to-mouth  ventilation  as  a 
significant  barrier  to  more  frequent  performance  of  bystander 
CPR.'-'"'-'  In  addition  to  acting  as  a  barrier  to  initiation  of  CPR, 
the  mouth-to-mouth  ventilation  component  of  CPR  may  have 
other  adverse  effects,  such  its  promoting  gastric  insufflation'"*^'^ 
or  decreasing  the  percentage  of  time  allocated  to  effective 
chest  compression."*  -" 

Because  early  CPR  plays  a  central  role  in  saving  lives,  the 
Ventilation  Working  Group  of  the  Basic  Life  Support  (BLS) 
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and  Pediatric  Life  Support  Subcommittees  of  the  AHA  (Amer- 
ican Heart  Association)  Emergency  Citrdiovascular  Care  (ECC) 
Committee  reviewed  the  scientific  evidence  on  mouth-to- 
mouth  ventilation.  The  ECC  Committee  and  its  subcommittees 
prepare  guidelines  and  recommendations  for  providing  emer- 
gency cardiovascular  care  and  cardiopulmonary  resuscita- 
tion in  the  United  States  and  will  formally  review  and  pub- 
lish updated  guidelines  in  the  year  2000.  Although  this  report 
represents  a  focused  analysis  and  serves  as  a  consensus  state- 
ment regarding  the  role  of  mouth-to-mouth  ventilation  dur- 
ing CPR,  it  is  not  intended  to  change  any  cuuent  AHA  rec- 
ommendations or  guidelines  for  performance  of  CPR.  The 
specific  purpose  of  this  report  is  to  review  the  historical  rati- 
onale for  providing  mouth-to-mouth  ventilation  during  CPR 
and  to  critically  analyze,  using  the  available  scientific  literature, 
the  following  questions:  (I)  Does  assisted  ventilation  dur- 
ing CPR  result  in  improved  physiological  status  or  survival? 
(2)  Are  there  adverse  effects  that  result  from  inclusion  of 
mouth-to-mouth  ventilation  in  basic  CPR  techniques?  (3) 
Could  mouth-to-mouth  ventilation  be  defened  or  delayed  in 
certain  cases  of  bystander  CPR?  Finally,  new  recommendations 
are  presented,  pailicularly  regarding  the  ethics  of  human  clin- 
ical trials  on  the  performance  of  CPR  techniques  without 
mouth-to-mouth  ventilation. 

Historical  Rationale  for  Mouth-to-Mouth  Ventilation 

Historical  Studies  of  Ventilation 

The  impoilance  of  ventilation  during  resuscitation  has  been 
accepted  for  centuries,  with  the  earliest  descriptions  of  assisted 
ventilation  documented  in  stories  of  the  prophets  Elijah  and 
Elisha  in  the  Bible.  Examples  of  niouth-to-mouth  ventilation 
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and  the  suggestion  to  teach  it  widely  to  the  public  also  exist 
in  a  description  of  the  resuscitation  of  a  miner  overcome  by 
smoke  in  1744.-'  Experiments  conducted  in  1 796  demonstrated 
that  expired  air  was  "safe  for  breathing."'---'  Over  the  next 
two  centuries  various  artificial  ventilatory  techniques  were 
tested  during  resuscitation,  including  the  use  of  bellows,  rolling 
the  victim  over  a  barrel,  or  positioning  the  victim  on  a  trot- 
ting horse.  Perhaps  the  most  commonly  used  and  effective 
artificial  ventilation  techniques  were  those  that  were  popu- 
lar both  in  the  United  States  and  Europe  in  the  early  19(J0s. 
These  included  several  manual  methods  of  ventilation  (eg, 
Schafer's  prone-pressure  method  and  the  Holger-Nielsen 
method )-■•  (Fig.  1 ).  With  many  of  these  techniques  the  patient 
was  placed  in  a  prone  position  (perhaps  favoring  an  open  air- 
way); pressure  was  then  rhythmically  applied  to  and  released 
from  the  posterior  chest  and  back  while  the  patient's  arms 
were  lifted  cyclically.  By  1953  at  least  105  published  arti- 
cles described  methods  for  artificial  resuscitation  of  adults; 
12  articles  discussed  resuscitation  of  children.-^  During  the 
first  half  of  the  20th  century  these  so-called  "manual"  tech- 
niques were  endorsed  and  taught  by  the  Red  Cross  and  com- 
monly used  by  lifeguards,  the  military,  and  Boy  Scouts. 

In  a  landmark  study  in  the  1950s,  Safar  and  colleagues-*" 
demonstrated  that  the  tongue  and  soft  palate  commonly 
obstructed  the  upper  airway  in  unconscious  persons.  They 
further  demonstrated  that  the  manual  ventilation  techniques 
developed  in  the  1 900s  were  relatively  ineffective  in  the  pres- 
ence of  such  obstniction.  The  chin-lift  and  the  jaw-thnist  tech- 
niques for  opening  the  aiiAvay  of  the  supine  patient  were  devel- 
oped to  remove  obstRictions  and  maintain  airway  patency,-''-^* 
Safar  and  Elam-" '"  then  demonstrated  a  practical  advantage 
of  expired  breath  ventilation  over  previous  manual  methods 
with  the  patient  lying  supine.  Specifically  they  compared  tidal 
volumes  generated  during  mouth-to-mouth  (or  mouth-to-air- 
way) ventilation  with  those  generated  using  the  older  man- 
ual techniques  in  paralyzed  and  anesthetized  adults  with  nor- 
mal circulation.  Although  the  Holger-Nielsen  method  (one 
of  the  most  effective  manual  techniques)  generated  >340 
mL/min  tidal  volume  in  five  of  six  patients,  it  was  still  less 
effective  than  mouth-to-mouth  ventilation  (Fig.  1 ).  On  the 
basis  of  these  and  similar  confimiatory  studies,  moutli-to-mouth 
ventilation  became  the  therapy  of  choice  for  out-of-hospi- 
tal  respiratory  arrest  by  the  1960s."'- 

While  these  studies  on  ventilatory  techniques  were  being 
conducted,  other  laboratories  sought  a  practical  method  of 
providing  circulatory  support  during  cardiac  arrest.  Because 
external  chest  compression  could  provide  partial  circulatory 
support,  the  mouth-to-mouth  ventilation  technique  was  added 
to  chest  compression  to  create  modern  CPR.  The  "ABC" 
sequence  of  resu.scitation — Airway  patency.  Breathing  (with 
mouth-to- mouth  ventilation),  and  Circulation  (chest  com- 
pression)— emerged  as  a  practical  and  empirical  means  of 
CPR  (Fig.  2).^'  '■'  Because  most  adult  cardiac  arrest  victims 
become  apneic  or  generate  abnormally  diminished  respira- 


tory efforts,  it  has  long  been  assumed  that  mouth-to-mouth 
ventilation  should  be  an  integral  component  of  CPR.  On  the 
basis  of  the  physiological  principle  of  rapidly  restoring  "nor- 
mal" breathing  and  circulation  and  the  subsequent  success 
of  CPR  in  the  clinical  setting,  a  sequence  of  mouth-to-mouth 
ventilation  at  a  rate  of  10  to  12  breaths  per  minute  for  adults, 
with  each  breath  followed  by  five  chest  compressions  (two 
rescuers),  was  recommended  by  consensus  and  adopted  by 
the  AHA."' 

Effectiveness  of  Traditional  Techniques  of 
Cardiopulmonary  Resuscitation 

Over  the  past  25  years  many  studies  have  reinforced  the 
empirical  practice  of  the  ABC  sequence  for  CPR  by  confimiing 
the  effectiveness  of  bystander-initiated  CPR.--'-'^"*  The  out- 
come of  most  cases  of  adult  cardiac  arrest  depends  primar- 
ily on  the  time  interval  from  cardiac  arrest  until  defibrilla- 
tion.'"'"■♦^  Therefore,  rapid  provision  of  defibrillation  is 
considered  the  most  important  determinant  of  successful  out- 
come.'■■*"•'"■■"■■"  However,  traditional  CPR  extends  the  time 
available  for  successful  defibrillation  and  resuscitation.^'^^ 
Specifically  investigations  of  "adult"  type  cardiac  arrest  in 
laboratory  animals  indicate  that  ( 1 )  maintenance  of  adequate 
coronary  perfusion  pressure  and  resultant  myocardial  blood 
fiow  during  chest  compression  are  critical  for  optimal  sur- 
vival, and  (2)  the  window  for  successful  bridging  until  defib- 
rillation is  10 to  1 8  minutes.-'^" Clinical  studies  similarly  indi- 
cate that  success  of  CPR  improves  when  ( 1 )  the  cardiac  arrest 
is  witnessed,  (2)  immediate  bystander  CPR  is  provided,  (3) 
adequate  coronary  perfusion  pressures  are  obtained  during 
CPR,  (4)  the  initial  rhythm  is  ventricular  fibrillation,  and  (5) 
early  defibrillation  is  provided.' -"'■*-*'-*^'  Data  from  both  ani- 
mals and  humans  concur:  time  is  of  the  essence.  Traditional 
bystiinder-initiated  CPR  can  improve  sun  ival  when  it  is  started 
within  4  to  6  minutes  from  the  time  of  collapse  and  followed 
with  advanced  cardiac  life  support  within  10  to  12  minutes 
of  collapse.-"  ■"  Nevertheless,  although  these  studies  have  rein- 
forced the  value  of  the  ABC  technique,  few  studies  have 
focused  on  the  relative  ctTicacy  of  mouth-to-mouth  ventila- 
tion or  chest  compression  alone. 

Does  Assisted  \  entilation  Improve  Outcome  of 
Cardiopulmonary  Resuscitation? 

Respiratory  Physiology  during  Cardiopulmonary 
Resuscitation 

Pulmonary  function  involves  both  oxygenation  (diffusion 
of  O:  into  the  bloodstream)  and  ventilation  (movement  of 
a  volume  of  gas  in  and  out  of  the  lungs,  resulting  in  removal 
of  CO:).  Although  the  roles  of  ventilation  and  o.xygenation 
are  intertwined  during  breathing,  each  has  important,  sep- 
arate considerations  in  patient  management.  Inadequate  oxy- 
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Fig.  1 .  Manual  techniques  of  artificial  respiration.  There  was  intense  interest  in  artificial  ventilation  methods  during  the  first  half  of  the  20th 
century.  From  Gordon  et  al.^'' 


Respiratory  Care  •  September  '97  Vol  42  No  9 


897 


MOUTH-TO-MOUTH  VENTILATION  DURING  CPR 


A      Airway 


Fig.  2.  The  ABCs  of  resuscitation.  Modern  CPR  was  a  combination 
of  ventilatory  support  witfi  circulatory  support.  From  the  Cardiopul- 
monary Resuscitation  Committee.^''  Copyright  1966  American 
Medical  Association. 


genation  of  the  blood  (ie.  hypoxemia)  can  occur  during  CPR. 
due  to  hypoventilation  (high  aileriolai"  PcoO,  pulmonary  alve- 
olar shunting,  and  ventilation-pert'u.sion  mismatch.  These  phys- 
iological abnormalities  may  be  the  result  of  lung  deflation, 
frank  atelectasis,  pulmonary  edema,  airway  obstruction,  or 
pulmoiKiry  aspiration  of  gastric  contents  before  or  during  CPR. 
Supplemental  oxygen  administration  and  recruitment  of  lung 
volume  through  reintlation  are  the  mainstays  of  therapy  for 
hypoxemia  in  these  circumstances.  Endotracheal  intubation 
is  often  necessary  for  reintlation.  particularly  in  view  of  dimin- 
ished lung  compliance  after  several  minutes  of  apnea  and 
chest  compression.*'-''^ 

Traditionally  the  ventilatory  goals  of  CPR  training  tech- 
niques have  stressed  empirically  that  minute  \'cntilalion  be 
more  or  less  normal."  However,  cuncnt  techniques  lor  niouth- 
to-mouth  ventilation  were  developed  in  paralyzed  anesthetized 
subjects  with  nomial  circulation,  conditions  not  i\  picaliy  pres- 
ent during  CPR  scenarit)s.  Both  o.xygenation  and  \  enlilation 
requirements  may  be  altered  during  circulatory  arrest  because 
cardiac  output  and  pulmonary  blood  flow  generated  even  dur- 
ing CPR  that  is  well  performed  are  far  lower  than  blood  How 
during  spontaneous  circulation.  With  low  blood  flow,  end- 
organ  tissues  become  ischemic,  extract  a  higher  percentage 
of  O2,  and  accumulate  higher  levels  of  CO2  ("tissue  acido- 
sis''),**'^^ but  arterial  blood  gases  may  not  reflect  these  tissue 


conditions.''''  As  a  result,  the  goals  of  oxygenation  and  ven- 
tilation during  CPR  have  not  been  established,  and  inteipretation 
of  arterial  blood  gases  is  not  clear.*'**^  Therefore,  it  is  diffi- 
cult to  evaluate  current  oxygenation/ventilation  techniques. 
Collectively  there  is  little  evidence  that  oxygenation  and  ven- 
tilation need  to  be  "normalized"  during  fibrillatory  cardiac 
arrest  because  the  primary  disorder  is  due  to  low  blood  How, 
not  respiratory  insufficiency. 

Sources  of  Ventilation  during  Cardiopulmonary 
Resuscitation 

Although  active  mouth-to-mouth  ventilation  has  been 
stressed  in  traditional  CPR  training,  it  is  also  important  to  con- 
sider that  many  other  sources  of  gas  movement  can  contribute 
to  oxygenation  and  ventilation  in  patients  receiving  CPR.  In- 
deed, there  are  several  potentially  important  sources  of  \enti- 
lation  during  cardiac  airest  with  attempted  resuscitation  includ- 
ing compression-induced  ventilation  and  gasping  respiration. 
Compression-induced  ventilatittn  commonly  results  when  gas 
is  expelled  from  the  lungs  and  is  "passively  inhaled"  following 
ela.stic  recoil  of  the  chest  wall  during  the  rela.xation  phase.^"'"' 
In  multiple  animal  studies,  compression-induced  ventilation 
alone  has  proved  quite  substantial  when  measured."'"""'" How- 
ever, measured  minute  ventilation  and  arterial  oxygenation 
decrease  after  4  to  10  minutes  of  CPR  with  or  without  assisted 
ventilation,  possibly  because  of  progressive  chest  compres- 
sion-induced atelectasis  and  thoracic  deformity."  ™  Thus,  with 
longer  periods  of  cardiac  arrest,  ventilation  may  become  more 
important.  This  is  supported  by  animal  studies  in  which  chest 
compression  periods  were  more  prolonged,  demonstrating  that 
chest  compression  with  assisted  ventilation  and  adequate  lung 
inflation  result  in  better  oxygenation  compared  with  chest  com- 
pression without  assisted  ventilation. '"^  In  addition  to  com- 
pression-induced ventilation,  spontaneous  respiration,  usu- 
ally in  the  form  of  agonal  or  gasping  breathing,  commonly 
occurs  during  cardiac  arrest  in  both  animals  and  humans,  fur- 
ther contributing  to  total  ventilation.'"'""*™  Several  recent 
investigations  in  animals  have  specifically  established  that  spon- 
taneous gasping  occurs  early  during  CPR  and  is  associated 
with  a  better  outcome.''''"-'"'-'*''''  Spontaneous  gasping  may 
simply  reflect  improved  oxygen  delivery  to  the  medulla  dur- 
ing CPR.  or  it  may  reflect  a  shorter  c;udiac  arrest  inter\al.  How- 
ex  er.  the  mechanics  of  gasping  may  also  improve  the  effec- 
tiveness of  CPR  because  of  ( 1 )  improved  venous  return  during 
the  negative-pressure  inspiratory  efforts.  (2)  augmentation  of 
cardiac  output  due  to  increased  intrathoracic  pressure  during 
the  expiratory  phase  of  gasping,  and  (3)  improved  pulmonary 
gas  exchange  due  to  both  increased  airflow  and  the  more  phys- 
iological "pulling  open"  of  those  dependent  lung  /ones  sub- 
ject to  deflation.  In  one  study  of  swine,  spontaneous  gasping 
contributed  approximately  half  of  the  measured  minute  ven- 
tilation during  chest-compression-only  CPR.  compared  with 
<I0%  during  chest  compression  plus  mechanical  ventilation.''' 
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Therefore,  in  human  and  animal  studies  some  component 
of  compression-induced  ventilation  and  gasping  respiration — 
which  by  themselves  may  be  important  sources  of  gas 
exchange — is  present  unless  specifically  prevented.  In  turn, 
studies  reporting  CPR  performed  "without  ventilation"  may 
not  be  strictly  accurate:  the  authors  more  likely  mean  "with- 
out mouth-to-mouth  ventilation"  or  "without  assisted  ven- 
tilation." Although  not  necessarily  measured  or  reported,  the 
contributions  of  compression-induced  ventilation  and  gasp- 
ing respiration  may  still  be  substantial  in  the  absence  of  mouth- 
to-mouth  ventilation.  In  contrast  to  the  original  studies  of 
mouth-to-mouth  ventilation  in  which  anesthetic  and  paralytic 
agents  were  administered  to  subjects  with  normal  circulation, 
these  components  of  ventilation  during  CPR  may  be  suffi- 
cient for  a  short  time  to  produce  sur\  i\  al  w  hen  coupled  with 
effective  chest  compression. 

Experimental  Studies  of  Assisted  Ventilation 


neurological  outcome  with  chest  compression  alone  versus 
chest  compression  plus  assisted  ventilation.""'- •^^'''^-  Fibrillatory 
cardiac  arrest  intervals  varied  from  30  seconds  to  5  minutes, 
and  CPR  was  provided  for  8  to  12  minutes.  In  a  more  recent 
study  swine  underwent  a  5-minute  fibrillatory  cardiac  airest 
interval,  followed  by  8  minutes  of  ( 1 )  chest  compression  alone, 
(2)  chest  compression  plus  assisted  ventilation,  or  (3)  no  CPR 
at  all.  Assisted  ventilation  (at  13  mL/kg  tidal  volume)  was  pro- 
\  ided  with  1 7%  oxygen  and  4%  carbon  dioxide  to  better  sim- 
ulate the  exhaled  gas  delivered  during  human  mouth-to-mouth 
ventilation.  The  results  showed  that  without  CPR  there  were 
no  survivors.  Both  the  chest-compression-alone  group  and 
the  chest-compression-plus-assisted-ventilation  group  had  sig- 
nificantly better  survival  than  the  no-CPR  group.  However, 
whether  or  not  assisted  ventilation  was  performed  made  no 
detectable  difference  on  either  return  of  spontaneous  circu- 
lation or  24-hour  survival  rates  (Fig.  3).""' 


With  the  recognition  that  ventilatory  requirements  during 
cardiac  arrest  are  unclear  and  acknow  ledging  that  compres- 
sion-induced ventilation  and  gasping  respiration  may  be  impor- 
tant sources  of  gas  mo\ement.  the  requirement  for  and  tim- 
ing of  mouth-to-mouth  ventilation  can  be  questioned.  A  canine 
study  on  the  effects  of  mechanically  assisted  breathing  (as  an 
approximation  of  human  mouth-to-mouth  \entilation)  was 
f)erformed  in  1983  by  Meursing  et  al.*^"  In  this  study  CPR  was 
delayed  for  5  minutes  following  sudden  circulatory  arrest,  and 
no  significant  fall  in  arterial  Pq;  or  rise  in  Pco:  was  observed. 
Chest  compression  was  then  initiated,  but  assisted  ventila- 
tion was  withheld  for  2  minutes.  No  significant  fall  in  arte- 
rial Po:  or  rise  in  Pco:  was  demonstrated  over  the  next  30  sec- 
onds. This  study,  reported  only  in  an  abstract,  was  a  key 
consideration  in  CPR  guidelines  developed  in  the  Netherlands 
and  reflects  a  lack  of  con\iction  regarding  the  importance  of 
immediate  ventilation.  Instead  of  using  the  ABC  sequence, 
the  Netherlands  approach  to  sudden  witnessed  arrests  is  "CAB" 
(Circulation.  Airway.  Breathing).  Rescue  breathing  is  delayed 
(several  seconds  and,  infrequently,  several  minutes)  to  enable 
prompt  provision  of  chest  compression.  Survival  outcomes 
with  CAB  appear  to  be  similar  to.  if  not  better  than,  those 
reported  with  ABC  CPR."' 

Many  laboratory  studies  support  this  concept.  Berg  and 
colleagues'*-  demonstrated  that  fibrillatory  cardiac  arrest  in 
swine  provided  with  chest  compression  alone  for  9.5  minutes 
maintained  an  arterial  pH  of  7.33  and  arterial  Pco;  of  48  mm 
Hg.  In  a  nonintubated  canine  cardiac  arrest  model.  Chandra 
et  a.V"  demonstrated  that  arterial  oxygen  saturation  could  be 
maintained  above  90%  w  ith  a  measured  minute  ventilation 
of  5  L/min  being  generated  during  the  fourth  minute  of  chest 
compression  alone  without  any  assisted  ventilation. 

Tlie  need  for  assisted  ventilation  during  CPR  for  fibrillatory 
arrest  has  been  evaluated  in  four  swine  studies  with  long-tenn 
survival.  Each  reported  nearly  identical  24-hour  survival  and 
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Fig.  3.  Survival  with  chest  compression  with  and  without  assisted 
ventilation;  return  of  spontaneous  circulation  =  □;  24-hour  sur- 
vival =  □.  Five  minutes  after  ventricular  fibrillation,  swine  were 
treated  for  8  additional  minutes  with  simulated  mouth-to-mouth 
exhaled  gas  ventilation  (17%  02  and  4%  CO2)  plus  chest  compres- 
sion (CC  &  vent),  chest  compression  alone  (CC  alone),  or  no  CPR. 
No  differences  could  be  detected  between  groups  with  or  without 
ventilation  if  chest  compression  was  provided.  Both  CPR  groups 
tended  toward  improved  survival  compared  with  no  CPR.  Data 
from  Berg  et  al.'^ 


Idris  and  colleagues'*'  have  demonstrated  that  with  prolonged 
arrest  intervals  beyond  6  minutes,  supplemental  oxygenation 
and  assisted  ventilation  should  still  be  considered  critical  deter- 
minants of  CPR  success.  In  one  saidy.  swine  unden\ent  6  min- 
utes of  untreated  ventricular  fibrillation,  followed  by  10  min- 
utes of  chest  compression  plus  assisted  ventilation  (12  mL/kg) 
with  85%  oxygen  versus  chest  compression  without  assisted 
ventilation.  The  nonventilated  animals  were  paralyzed  to  pre- 
vent gasping  and  its  effect  on  total  ventilation.  Return  of  spon- 
taneous circulation  was  achieved  in  9  of  12  (75%)  ventilated 
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animals  versus  only  I  of  12  (8%,  p  <  0.002)  nonventilated 
animals.  However,  with  arrest  intervals  ot  less  than  6  min- 
utes, these  differences  were  not  apparent.  The  investigators 
further  demonstrated  that  assisted  ventilation  with  either 
hypoxic  or  hypercarbic  gas  admixtures  during  CPR  resulted 
in  lower  resuscitation  rates  compared  with  assisted  ventila- 
tion with  85%  oxygen.'*'' 

In  summary,  the  published  experimental  data  on  animals 
collectively  suggest  that  assisted  ventilation  may  not  be  crit- 
ical in  the  e;irly  minutes  after  onset  of  sudden  fibrillatory  car- 
diac arrest  if  adequate  chest  compression  is  provided.  How- 
ever, after  relatively  longer  intervals  of  untreated  fibrillatory 
cardiac  arrest,  some  form  of  ventilatory  support  is  likely  to 
become  critical  for  successful  resuscitation  outcomes.  Whether 
mouth-to-mouth  ventilation  as  the  form  of  ventilatory  sup- 
port is  helpful  during  even  prolonged  fibrillatory  cardiac  arrest 
remains  unclear. 


of  CPR.  The  Belgian  Cerebral  Resuscitation  Group-"- '  prospec- 
tively evaluated  3053  out-of-hospital  airests.  Physicians  on 
the  ambulances  evaluated  the  quality  of  bystander  CPR  for 
compression  and  ventilation.  Long-term  survival  of  those 
treated  with  good-quality  chest  compression  alone  and  those 
treated  with  good-quality  chest  compression  plus  mouth-to- 
mouth  ventilation  was  comparable  (15%  and  16%,  respec- 
tively) (Fig.  4).  Survival  wheneitherof  these  techniques  was 
used  was  significantly  superior  to  survival  without  any  CPR 
(6%,  p  <  0.001 ).  The  data  confirm  that  bystander  CPR  can 
be  lifesaving  but  also  suggest  that  mouth-to-mouth  ventila- 
tion may  not  be  necessary  for  survival  of  cardiac  arrest,  at  least 
during  the  immediate  moments  after  arrest.  The  authors  of 
the  study  cautioned  that  conclusions  drawn  from  these  obser- 
vations should  be  limited  to  adult  patients  with  witnessed  fib- 
rillatory cardiac  aiTest. 


Clinical  Studies  of  Mouth-to-Mouth  Ventilation 

Are  the  results  obtained  from  animal  studies  applicable 
to  CPR  in  human  beings?  Upper  airway  anatomy  of  animals 
differs  from  that  of  human  beings;  thus,  upper  airway  obstruc- 
tion during  cardiac  arrest  may  differ  among  species.  Many 
animal  species  demonstrate  frequent  and  prolonged  gasping. 
Laboratory  animals  also  do  not  have  coronary  lulery  disease. 
Unlike  animal  studies,  the  adequacy  of  oxygenation  and  \  en- 
tilation  during  chest-compression-only  CPR  (ie,  without 
mouth-to-mouth  \entilation)  has  not  yet  been  demonstrated 
in  human  beings  receiving  CPR. 

Nevertheless,  the  available  human  data  to  date  are  con- 
sistent with  findings  in  animals.'**"'*-^'**'  For  example,  Weil 
et  al**"  demonstrated  that  during  the  first  few  minutes  of  CPR 
in  humans,  arterial  pH.  Paco:-  and  bicarbonate  change  little 
from  preiuTest  values.  In  addition,  agonal  respiration  or  gasp- 
ing has  also  been  documented  in  40%  of  445  out-of-hospi- 
tal cardiac  arrest  victims  and  55%  of  those  victims  with  wit- 
nessed arrests. ''"  Furthermore,  as  in  animal  studies,  agonal 
respiration  or  gasping  was  associated  with  improved  survival. 
Survival  was  27%  when  gasping  was  present,  compared  with 
9%  when  it  was  not.  It  is  uncertain  if  the  gasping  was  a  marker 
for  better  central  nervous  system  perfusion  or  shorter  arrest 
intervals  or  if  the  agonal  breaths  themselves  contributed  to 
improved  outcome. 

Notably,  recent  investigations  in  humans  with  the  active 
compression-decompression  CPR  device  (plunger  type) 
demonstrated  that  excellent  minute  ventilation  (>6  L/min) 
was  maintained  in  four  cardiac  arrest  victims  without  assisted 
ventilation  or  intubation  of  the  airway.**'  New  investigations 
are  still  necessiiry  to  determine  whether  standard  chest  com- 
pression consistently  results  in  adequate  gas  exchange  for  suc- 
cessful resuscitation  of  human  \ictims  of  cardiac  arrest. 

Although  physiological  studies  are  informative,  long-tenn 
surv  i\  al  in  the  clinical  setting  is  the  major  therapeutic  end  point 
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Fig.  4.  Survival  rates  in  comparison  of  good  quality  chest-compres- 
slon-only  CPR.  The  quality  of  bystander  CPR  was  assessed  by 
pfiysician  observers  on  ambulances.  Compansons  of  long-term 
survival  rates  are  demonstrated  after  good  quality  chest-compres- 
sion-only bystander  CPR  (CC  alone),  good  quality  chest-compres- 
sion-plus-mouth-to-mouth-ventilation  bystander  CPR  (CC  & 
IVIMV).  good  quality  mouth-to-mouth-ventilation-only  CPR  (I^IVIV 
alone),  and  no  bystander  CPR.  Outcome  after  chest-compression- 
only  bystander  CPR  or  chest-compression-plus-mouth-to-mouth- 
ventilation  bystander  CPR  did  not  differ.  Survival  with  either  of 
these  techniques  was  superior  to  survival  with  no  bystander  CPR 
(p  <  0.001).  Data  derived  from  two  studies  of  the  Belgian  Cerebral 
Resuscitation  Study  Group. ^^^ 


Lengthier  periods  of  arrest  may  require  earlier  ventilatory 
support.  The  obser\'ation  that  some  ventilatory  interventions 
are  helpful  after  prolonged  fibrillatory  cardiac  arrest  may  indi- 
cate an  oxygenation  or  lung  inflation  requirement  as  much 
as  a  need  for  ventilation  (CO2  elimination).  It  seems  prob- 
able that  progressive  lung  deflation  and  airway  closure  occurs 
during  chest  compression  without  gasping  or  mouth-to-mouth 
ventilation.  Such  lung  deflation  will  lead  to  increased  pul- 
monary shunting  and  progressive  hypoxemia.  Reversal  of  lung 
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detlation  with  an  occasional  lung  inflation  may  be  tiie  crit- 
ical pulmonary  intervention  to  prevent  hypoxia.  If  so.  it  may 
still  be  unnecessary  to  "normalize"  respiratory  rates  in  fib- 
rillatory  cardiac  arrest  until  spontaneous  circulation  returns. 
Future  studies  should  therefore  attempt  to  delineate  the  crit- 
ical timing,  tidal  volumes,  and  rates  for  optimal  resuscitation. 

Are  There  Adverse  Effects  of 
Mouth-to-Mouth  Ventilation? 

Respiratory  Effects 

When  no  endotracheal  tube  is  in  place,  assisted  ventila- 
tion maneuvers  often  are  associated  with  gastric  insufflation 
and  pulmonary  aspiration  of  gastric  contents,  which  in  turn 
may  cause  adult  respiratory  distress  syndrome,  pneumoni- 
tis, and  possible  death."'  Some  studies  suggest  a  10%  to  33% 
incidence  of  pulmonary  aspiration  of  gastric  contents  asso- 
ciated with  CPR.  During  mouth-to-mouth  ventilation,  pos- 
itive pressure  in  the  oropharynx  forces  air  into  the  lungs.  Gas, 
however,  flows  down  the  path  of  least  resistance,  which  may 
be  either  the  trachea  and  lungs  or  the  esophagus  and  stom- 
ach. Gastric  insufflation  is  more  apt  to  occur  when  ( 1 )  pul- 
monary compliance  decreases  (eg,  with  CPR,  pulmonary 
edema,  atelectasis,  obesity,  and  the  supine  position),  (2)  air- 
way resistance  increases  (eg.  obstructive  pulmonary  disease), 
or  (3)  lower  esophageal  sphincter  tone  decreases.''*'-''*"*'*'' 

Lower  esophageal  sphincter  tone  usually  prevents  regur- 
gitation of  gastric  contents  and  provides  resistance  to  gastric 
air  flow  during  positive  pressure  ventilation.  The  normal 
esophageal  sphincter  opening  pressure  is  about  20  to  25  cm 
H2O. '"'■'"  However,  this  energy-dependent  muscular  tone 
decreases  rather  quickly  after  circulatory  arrest.  In  a  swine 
model  of  CPR.  mean  esophageal  sphincter  opening  pressure 
decreased  from  20.6  cm  HiO  before  cardiac  anest  to  5.6  cm 
H2O  after  5  minutes  of  cardiac  arrest.''-  In  anesthetized  pa- 
tients with  adequate  circulation,  gastric  insufflation  commonly 
occurs  with  bag-valve  mask  ventilation  unless  cricoid  pres- 
sure is  provided.""  During  cardiac  anest  and  CPR.  pulmonary 
compliance  decreases,  increased  inspiratory  pressures  may 
be  needed  to  inflate  the  lung,  and  lower  esophageal  sphinc- 
ter tone  may  decrease,  all  factors  that  increase  gastric  insuf- 
flation. Regurgitation  was  noted  to  occur  primarily  after  the 
stomach  was  insufflated  with  air."'  Not  surprisingly,  in  one 
series  gastric  insufflation  and  pulmonai7  aspiration  were  doc- 
umented in  neiirly  half  of  cardiac  anest  victims  after  CPR  with 
mouth-to-mouth  ventilation.'^ 

Another  consideration  is  whether  there  are  important  dif- 
ferences between  exhaled  gas  and  ambient  air.  While  room 
air  has  21%  O2  and  0.03%  COi,  exhaled  gas  was  observed 
to  contain  a  mean  O2  concentration  of  16.6%  to  17.8%  and 
a  mean  CO2  concentration  of  3.5%  to  4. 1  %  during  one-  and 
two-rescuer  CPR. '''  Thus,  as  provided  during  mouth-to-mouth 
ventilation,  expired  gas  is  slightly  hypoxic  and  contains  con- 


siderably more  CO2  than  ambient  air  ventilation  achieved  with 
gasping  and  compression-induced  ventilation  alone."* 

Although  expired  gas  rescue  breathing  is  safe  and  may  be 
lifesaving  for  patients  with  respiratory  anests,  the  hyperc;ubia 
may  have  adverse  ciudiovascular  effects  w hen  compiued  with 
ambient  air  ventilation  during  circulatory  arrest.  In  one  study 
of  isolated  hypercarbia.  animals  ventilated  (12  mL/kg)  with 
95%  O2  and  5%  COi  did  as  poorly  as  animals  receiving  no 
assisted  ventilation  at  all  during  CPR.***  Another  investiga- 
tion showed  that  swine  ventilated  with  room  air  during  6  min- 
utes of  CPR  had  a  rate  of  successful  resuscitation  (83%)  twice 
that  of  animals  ventilated  with  simulated  exhaled  gas  venti- 
lation when  both  groups  received  similar  tidal  volumes  (38%, 
p  <  0.01  )."^  Consistent  with  animal  studies  are  cellular  stud- 
ies that  demonstrate  modest  increases  in  concentration  of  CO2 
can  inhibit  the  rate  and  force  of  cardiac  contraction,  suggesting 
that  elevated  CO2  has  a  direct  cardiodepressive  effect.'"'"' 

Circulatory  Effects 

Obviously  a  single  rescuer  performing  CPR  on  an  adult 
or  child  cannot  provide  chest  compression  and  mouth-to-mouth 
ventilation  simultaneously.  Thus,  it  follows  that  with  more 
time  spent  attempting  ventilation,  less  time  will  likely  be  allo- 
cated to  chest  compression  and  vice  versa.  As  noted,  successful 
resuscitation  has  been  highly  conelated  with  the  timing  and 
degree  of  restored  myocardial  blood  flow  and  coronary  per- 
fusion pressure,  which  are  in  turn  dependent  on  the  effective 
provision  of  chest  compression  of  a  sufficient  rate  and 
depth."'^""  Therefore,  time  spent  attempting  ventilation  may 
take  away  valuable  coronary  perfusion.  In  suppoil  of  this  con- 
cept are  recent  studies  that  suggest  that  when  rescuers  attempt 
ventilation  using  current  AHA  recommendations,  the  com- 
pression rate  and  depth  become  inadequate.'"-  Current  AHA 
guidelines  for  adult  CPR  recommend  a  chest  compression  rate 
of  80  to  100  per  minute  and  a  respiratory  rate  of  approximately 
12  breaths  per  minute,  with  compression/ventilation  ratios  of 
15:2  with  one  rescuer  and  5: 1  with  two  rescuers.  However, 
achieving  these  recommended  guidelines  in  the  real  worid  has 
been  demonstrated  as  problematic  for  both  one-  and  two-res- 
cuer adult  CPR  with  mouth-to-mouth  ventilation. '**-"■""■"'' 
One  study  of  in-hospital  two-rescuer  CPR  found  that  only  2 
of  1 2  rescuers  gave  80  compressions  or  more  per  minute,"" 
whereas  another  investigation  of  simulated  two-rescuer  CPR 
on  a  manikin  found  that  compression  rates  averaged  75  per 
minute  and  that  the  depth  of  compression  was  inadequate  in 
14%  to  22%.""  These  inadequacies  of  chest  compression 
observed  in  two-rescuer  CPR  appear  to  be  even  worse  in  stud- 
ies of  one-rescuer  CPR."*  -"  In  a  study  of  healthcare  profes- 
sionals peiforming  one-rescuer  CPR  on  a  manikin,  only  15% 
achieved  a  rate  of  80  compressions  per  minute  despite  con- 
tinuous coaching.'"^  Further  investigation  confirmed  that  even 
immediately  after  successful  completion  of  a  basic  CPR  course, 
compression  rates  were  particularly  inadequate:  on  axerage, 
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only  56  compressions  per  minute  were  provided  by  the  1 29 
medical  students  studied.-" 

These  data  suggest  that  the  competition  between  time  for 
ventilation  and  time  for  compression  during  one-rescuer  CPR 
is  a  "zero-sum"  game:  time  spent  on  ventilation  takes  pre- 
cious time  away  from  chest  compression  and  support  of 
myocardial  blood  flow.  It  is  surprising  that  this  aspect  of  CPR 
as  practiced  in  the  real  world  (ie,  cycle  time  spent  on  ven- 
tilation versus  cycle  time  spent  on  compression)  has  not  been 
studied.  It  is  worrisome  that  multiple  studies  have  demon- 
strated survival  rates  to  be  consistently  conelated  with  coro- 
nary perfusion  pressure  whereas  no  studies  of  fibrillatory  arrest 
have  shown  improved  rates  of  survival  with  early  ventila- 
tion. Future  studies  need  to  take  these  real-world  factors  into 
account  and  not  assume  that  performance  of  CPR  is  in  com- 
plete adherence  with  AHA  guidelines  (which  appears  to  be 
infrequently  achieved). 

Does  Mouth-to-Mouth  Ventilation  Inhibit  Performance 
of  Bystander  Cardiopulmonary  Resuscitation? 

Despite  widespread  acknow  ledgment  of  its  value  and  effi- 
cacy, CPR  is  not  performed  by  bystanders  in  the  majority  of 
cases  for  which  it  is  indicated.  Furthermore,  several  recent 
studies  have  documented  a  lower  overall  frequency  of  bystander 
CPR  performance  compared  with  earlier  investigations.' 
Although  this  latter  finding  may  have  several  possible  expla- 
nations (including  the  failure  of  the  medical  community  and 
public  health  officials  to  effectively  teach  the  public  the  skills 
of  CPR),  the  perceived  risk  of  disease  transmission  during  CPR, 
even  by  healthcaie  workers,  has  become  increasingly  suspect 
as  a  major  factor. 

The  actual  risks  of  disease  transmission  during  mouth-to- 
mouth  ventilation  are  quite  small.  There  are  isolated  reports 
of  possible  transmission  of  Helibacter  pylori.^"-*  Mycobac- 
terium tuberculosis.'"^  meningococcus,""'  herpes  simplex,""""^ 
shigella,""  streptococcus.'"  and  salmonella."-  No  reports  on 
transmission  of  HIV  can  be  found.  Nevertheless,  despite  the 
remote  chances  of  its  occurring,  fears  regarding  disease  trans- 
mission are  common  in  the  current  era  of  universal  precau- 
tions. Indeed,  not  only  laypersons  but  physicians,  nurses,  and 
even  BLS  instructors  are  extremely  reluctant  to  perform  mouth- 
to-mouth  ventilation.'''^ '-"'  The  most  commonly  stated  rea- 
son for  not  performing  mouth-to-mouth  ventilation  is  fear  of 
contracting  AIDS."  In  one  survey,  only  15%  of  975  respon- 
dents reported  a  willingness  to  perfomi  chest  compression  with 
moutli-to-mouth  ventilation  on  a  stranger,  whereas  689r  would 
"definitely"  perfoim  chest  compression  alone  if  it  was  offered 
as  an  effective  alternative  CPR  technique. '- 

Fear  of  disease  transmission  may  not  be  the  only  reason 
that  mouth-to-mouth  ventilation  inhibits  bystanders  from  ini- 
tiating CPR.  When  mouth-lo-mouth  ventilation  is  combined 
with  chest  compression,  the  CPR  technique  becomes  a  com- 
plex psychomotor  task  that  can  be  difficult  to  teach,  learn. 


remember,  and  perform.**-  "^  Educational  principles  suggest 
that  a  simpler  technique,  such  as  chest  compression  without 
mouth-to-mouth  ventilation,  would  be  far  easier  to  teach  the 
public.  If  it  were  known  that  the  use  of  chest  compression  ;ilone 
was  nearly  as  efficacious  as  when  combined  with  mouth-to- 
mouth  ventilation,  potential  rescuers  might  start  chest-com- 
pression CPR  faster  and  more  frequently  because  it  is  eas- 
ier to  perform  in  an  actual  emergency.  In  addition,  the  greater 
ease  of  learning,  retaining,  and  performing  such  a  simple  pro- 
cedure could  lead  to  more  widespread  performance  of 
bystander  CPR.  thereby  improving  survival  rates  for  victims 
of  cardiac  arrest. 

Special  Considerations: 
Implications  for  Future  Guidelines 

It  is  important  to  emphasize  that  this  report  makes  no 
changes  in  current  AHA  CPR  guidelines  and  to  consider  why 
no  changes  are  wairanted.  To  summarize,  during  fibrillatory 
cardiac  arrest,  moutli-to-moutli  ventilation  may  provide  a  mod- 
est therapeutic  advantage  over  chest  compression  alone,  and 
it  may  have  some  deleterious  effects.  Both  experimental  and 
very  limited  clinical  studies  to  date  suggest  that  mouth-to- 
mouth  ventilation  may  be  deferred  for  several  minutes  in  the 
patient  with  sudden  fibrillatory  arrest.  No  studies  on  mouth- 
to-mouth  N'enlilation  are  yet  available  for  asphyxial  cardiac 
arrest.  On  the  basis  of  this  review,  in  the  most  applicable  chn- 
ical  scenario  for  delaying  mouth-to-mouth  \entilation.  an  adult 
(older  than  40  years)  suddenly  ci)llapses  from  ventricuku'  fib- 
rillation. The  collapse  is  witnessed  by  a  bystander  who  can 
immediately  initiate  chest  compression.  However,  this  is  a 
limited  subpopulation  of  cardiopulmonary  arrests  and  is  not 
applicable  to  many  resuscitations,  such  as  those  conducted 
for  children,  victims  of  submersion,  respiratory  failure,  and 
many  other  arrest  types.  In  addition,  the  available  data  from 
laboratory  animals  also  suggest  that  after  several  minutes  of 
fibrillatory  arrest  some  form  of  ventilation  is  helpful,  pre- 
sumably to  reinfiate  collapsing  gas  exchange  units  and  pre- 
vent profound  hypoxia.  Therefore,  it  is  important  for  future 
studies  to  delineate  the  specific  circumstances  and  time  lim- 
its under  which  inouth-to-moutli  \entilation  might  be  deferred. 
Without  these  data,  rational  guidelines  cannot  be  provided. 
Although  the  cunenl  data  are  insufficient  to  warrant  a  change 
in  CPR  guidelines  and  traming.  they  are  compelling  enough 
to  recommend  additional  experimental  and  human  trials  to 
better  delineate  w  hat  the  exact  role  of  mouth-to-mouth  ven- 
tilation should  be  during  CPR. 

It  is  also  important  to  note  that  the  current  discussion  and 
available  research  focus  only  on  the  contribution  of  mouth- 
lo-mouth  ventilation  in  the  setting  of  sudden  adult  fibrilla- 
tory cardiac  arrest.  The  potential  application  of  mouth-to- 
mouth  ventilation  may  be  much  broader  than  merely 
responding  to  fibrillatoi^  lurest.  Intuitively,  mouth-to-mouth 
ventilation  seems  clearly  indicated  in  cases  of  cardiopul- 
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monary  arrest  associated  with  airway  obstruction,  water  sub- 
mersion, or  preceding  respiratory  symptoms.  Likewise,  in 
children  and  young  adults,  respiratory  compromise,  not  car- 
diac arrest,  is  the  more  common  threat  to  life;  thus,  respi- 
ratory management  should  not  be  deferred.  Submersion  and 
respiratory  problems  are  the  typical  precipitating  causes  of 
nontraumatic  cardiac  arrest  in  pediatric  patients  and  young 
adults.'' ' '^■'"'  In  addition,  a  child's  pulse  may  be  difficult  to 
locate  and  measure.'"'-"  These  children  may  only  be  hypo- 
tensive (or  even  normotensive).  and  ventilatory  support  from 
mouth-to-mouth  ventilation  seems  the  highest  priority  under 
these  circumstances. 

Although  the  above  recommendation  on  usefulness  of 
mouth-to-mouth  ventilation  during  asphyxial  arrest  for  chil- 
dren with  respiratory  failure  is  logical,  even  this  is  not  sup- 
ported by  data  comparing  the  effectiveness  of  mouth-to-mouth 
ventilation  with  chest  compression  alone.  A  large  amount 
of  research  is  needed  before  the  role  and  timing  of  mouth- 
to-mouth  ventilation  can  be  better  clarified.  As  in  adults,  the 
relative  imjx)rtance  of  mouth-to-mouth  ventilation  and  prompt 
defibrillation  may  be  quite  different  among  the  many  sub- 
groups of  cardiac  arrest  victims.'-'  Unfortunately,  as  with 
adults,  in  the  majority  of  pediatric  out-of-hospital  arrest 
patients,  basic  bystander  CPR  is  not  attempted.  The  work- 
ing group  continues  to  recommend  prompt  ventilatory  sup- 
port in  the  form  of  mouth-to-mouth  ventilation  for  apneic, 
pulseless,  unresponsive  children. 

Conclusions  &  Recommendations 

Traditional  bystander  CPR  with  chest  compression  and 
mouth-to-mouth  ventilation  has  been  documented  to  save  lives. 
Nevertheless,  CPR  is  not  being  performed  in  the  majority  of 
cases  for  which  it  is  needed.  As  a  result,  an  alarming  num- 
ber of  premature  deaths  occur  each  year  in  the  United  States 
alone  due  to  failure  to  provide  basic  CPR.'  Requiring  that 
mouth-to-mouth  ventilation  be  an  essential  component  of  one- 
rescuer  CPR  has  added  to  the  complexity  of  teaching,  learn- 
ing, remembering,  and  performing  this  procedure.  Provision 
of  mouth-to-mouth  ventilation  has  important  potential  dis- 
advantages, including  gastric  insufflation  and  less  cycle  time 
spent  on  effective  chest  compression.  Above  all,  aesthetic  and 
infectious  disease  concerns  by  the  public  and  healthcare 
providers  appear  to  be  major  barriers  to  provision  of  basic  CPR. 

Although  it  seems  possible  that  mouth-to-mouth  ventilation 
is  not  needed  during  the  first  minutes  of  sudden  witnessed 
circulatory  arrest  with  suspected  ventricular  fibrillation,  it  is 
likely  that  mouth-to-mouth  ventilation  should  be  the  initial 
intervention  for  arrest  of  suspected  respiratory  etiology.  If 
a  delay  in  mouth-to-mouth  ventilation  is  being  considered, 
the  overall  net  impact  on  the  public  for  saving  lives  from  all 
causes  of  arrest,  not  merely  sudden  fibrillatory  circulatory 
arrest,  must  also  be  taken  into  account.  Updated  guidelines 
on  CPR  are  published  at  regular  intervals.  It  is  the  hope  of 


the  working  group  that  additional  data  will  be  available  for 
consideration  at  the  international  conferences  on  CPR  planned 
for  the  year  2000. 

The  working  group  recommends  that 

•  Current  guidelines  for  performing  mouth-to-mouth  ven- 
tilation during  CPR  should  not  be  changed  at  this  time. 
Indeed,  it  should  be  noted  that  the  cunent  AHA  guidelines 
state  that  if  a  person  is  unwilling  to  perform  mouth-to-mouth 
ventilation,  he  or  she  should  rapidly  attempt  resuscitation, 
omitting  mouth-to-mouth  ventilation.'  Clearly,  provision 
of  chest  compression  willnnil  nunitli-io-mouth  ventilation 
is  far  better  than  not  attemptinfi  resuscitation  at  all?'^ 

•  Additional  research  initiatives  are  required  to  expressly 
delineate  the  role  of  mouth-lo-mouth  ventilation  in  the  man- 
agement of  sudden  death.  Such  studies  on  ventilation  should 
evaluate  the  timing,  rate,  and  depth  as  well  as  conditions 
under  which  respiratory  assistance  should  be  used.  In  addi- 
tion to  determining  optimal  CPR  in  the  laboratory,  more 
research  on  real-world  obstacles  to  learning,  remember- 
ing, and  actually  performing  CPR  should  he  evaluated  and 
incorporated  into  future  recommendations. 

•  Clinical  trials  involving  human  subjects  who  receive  chest 
compression  with  or  without  mouth-to-mouth  ventilation 
are  ethical  and  necessary  to  determine  how  to  save  the  most 
lives  with  basic  CPR.  Institutional  review  boards  and 
national  agencies  interested  in  public  safety  should  be  aware 
of  the  limitations  of  current  data  to  adequately  justify  cur- 
rent practice  guidelines.  Well-designed  studies  that  answer 
important  questions  on  CPR  should  be  encouraged. 

•  Organizations  and  agencies  interested  in  public  safety  and 
reduction  of  premature  death  should  allocate  resources  for 
research  on  these  high-yield  issues  that  will  determine  future 
CPR  guidelines.  Unlike  many  aieas  of  medicine,  the  design 
and  methods  to  find  definitive  answers  to  these  questions 
are  readily  available  and  merely  await  financial  support 
for  completion. 
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AARC  Clinical  Practice  Guidelines 


CPG   1  —  Spirometry,  1996  Update  •  $1 

CPG  2  —  Oxygen  Therapy  in  Acute  Care  Hospital  •  $1 

CPG  3  —  Nasotracheal  Suctioning  •  $1 

CPG  4  —  Patient-Ventilator  System  Checks  •  $1 

CPG  5  —  Directed  Cough    $1 

CPG  G  —  In-Vitro  pH  and  Blood  Gas  Analysis  and  Hemoximetry  •  $1 

CPG  7  —  Use  of  Positive  Airway  Pressure  Adjuncts  to  Bronchial 

Hygiene  Therapy    $1 
CPG  B  —  Sampling  for  Arterial  Blood  Gas  Analysis  •  $1 
CPG  9  —  Endotracheal  Suctioning  of  Mechanically  Ventilated 

Adults  and  Children  with  Artificial  Airways  ■  $1 
CPGIO  —  Incentive  Spirometry    $1 
CPGll  —  Postural  Drainage  Therapy    $1 
CPG12  —  Bronchial  Provocation    $1 
CPG13  —  Selection  of  Aerosol  Delivery  Device    $1 
CPG14  —  Pulse  Oximetry  •  $1 

CPG15  —  Single-Breath  Carbon  Monoxide  Diffusing  Capacity  ■  $1 
CPGIG  —  Oxygen  Therapy  in  the  Home  or  Extended  Care  Facility  ■  ' 
CPG17  —  Exercise  Testing  for  Evaluation  of  Hypoxemia 

and/or  Desaturation    $1 
CPGIB  —  Humidification  dunng  Mechanical  Ventilation  ■  $1 
CPG19  —  Transport  of  the  Mechanically  Ventilated  Patient  ■  $1 
CPG2D  —  Resuscitation  in  Acute  Care  Hospitals    $1 
CPG21  —  Bland  Aerosol  Administration    $1 
CPG22  ~  Fiberoptic  Bronchoscopy  Assisting     $1 
CPG23  —  Intermittent  Positive  Pressure  Breathing  (IPPB)    $1 
CPG24  ~-  Application  of  CPAP  to  Neonates  Via  Nasal  Prongs  or 

Nasopharyngeal  Tube    $1 
CPG25  —  Delivery  of  Aerosols  to  the  Upper  Airway    $1 
CPG2B  —  Neonatal  Time-Triggered,  Pressure-Limited,  Time-Cycled 

Mechanical  Ventilation     $1 
CPG27  —  Static  Lung  Volumes    $1 
CPG2a  —  Surfactant  Replacement  Therapy    $1 
CPG2a  —  Ventilator  Circuit  Changes  •  $1 
CPG3D  —  Metabolic  Measurement  using  Indirect  Calorimetry 

during  Mechanical  Ventilation  •  $1 

Te\Ji  cuitomen  onty  please  odd  8  2S%  iaiei  ta\  (including  shipping  charges)   Texoi 


CPG31  —  Transcutaneous  Blood  Gas  Monitoring  for 

Neonatal  &  Pediatnc  Patients    $1 
CPG32  —  Body  Plethysmography  •  $1 

CPG33  —  Capillary  Blood  Gas  Sampling  for  Neonatal  &  Pediatric  Patients  ■ 
CPG34  —  Defibnilation  during  Resuscitation  •  $1 
CPG35  —  Infant/Toddler  Pulmonary  Function  Tests  ■  $1 
CP63G  —  Management  of  Airway  Emergencies  ■  $1 
CPG37  —  Assessing  Response  to  Bronchodilator  Therapy  at  Point  of  Care 
CPG38  —  Discharge  Planning  for  the  Respiratory  Care  Patient    $1 
CPG39  —  Long-Term  Invasive  Mechanical  Ventilation  in  the  Home    $1 
CPG40  —  Capnography/Capnometry  during  Mechanical  Ventilation    $1 
CPG41  —  Selection  of  an  Aerosol  Delivery  Device  for  Neonatal 

and  Pediatric  Patients    $1 
CPG42  —  Polysomnography    $1 
CPG43  —  Selection  of  an  Oxygen  Delivery  Device  for  Neonatal  and 

Pediatric  Patients    $1 
CPG44  —  Selection  of  a  Device  for  Delivery  of  Aerosol  to  the  Lung 
SI  Parenchyma    $1 

CPG45  —  Training  the  Health-Care  Professional  for  the  Role  of  Patient  and 

Caregiver  Educator  ■  $1 
CPG46  —  Providing  Patient  and  Caregiver  Training  ■  $1 

CPG99  -  Complete  Set  in  Binder    $35 

($60  nonmembers)  (-i-$7.00  for  Shipping  and  Handling) 

American  Association  for  Respiratory  Care 
1 1 030  Abies  Ln.,  Dallas,  TX  75229-4593 

Call  (972)  243-2272  or  fax  to  (972)  484-2720 
with  MasterCard,  Visa,  or  Purchase  Order  Number 

cuiiomen  that  are  exempt  from  sa/es  ta\  must  attach  an  exemption  certificate.  Pncei  sufc/ecf  to  change  without  notice. 


$1 


$1 


With  the  Information 

Service  Card,  you  can 

stop  searching  and 

start  buying. 

Get  the  facts  on  all  the 

products  and  services 

advertised  in  this  issue 

easily  and  quickly. 

The  computerized 

Information  Service  Card 

does  it  all. 

Simply  fill  in  your  name  and 

address,  check  the  appropriate 

boxes,  and  mail  or  fax  it. 


RC  Protocol 
Clearinghouse 


The  AARC  now  has  a  Respiratory  Care  Protocol  Clear- 
inghouse. RCPs  interested  in  developing  therapist-driven 
protocols  (TDPs)  for  their  departments  can  turn  to  the 
information  available  through  the  clearinghouse  to  get  a 
head  start  on  the  process. 

The  clearinghouse  mokes  available  more  than  1 00  TDPs 
submitted  to  the  AARC  by  members  from  across  the 
nation  who  have  already  instituted  these  protocols  in  their 
hospitals. 

The  protocols  have  been  divided  into  seven  packets,  most 
of  which  contain  ten  or  more  saniple  protocols  Packets 
ore  available  from  the  AARC  at  ^5  each  and  currently 
cover  the  following  subjects: 

•"     Patient  assessment 
!•■     Oxygen  therapy 
•■     Aerosol  therapy 
•■     Volume  expansion 
•"     Critical  care 
>•"     Noninvasive  monitoring 
'•"     Secretion  management 
•  •  • 
American  Association  for  Respiratory  Care 
1  1 030  Abies  Ln.,  Dallas  TX  75229-4593 
Call  (972)  243-2272  or  fax  to  (972)  484-6010 
(MasterCard,  Visa  or  Purchase  Order  accepted) 


Calendar 
of  Events 


Not-for-profll  organizations  are  offered  a  free  advertisement  of  up  to  eight  lines  to  appear,  on  a  space-available  basis,  in  Calendar  of  Events  in 
RESPIRATORY  CARE  Ads  fur  other  meetings  are  priced  at  $5.50  per  line  and  require  an  insertion  order.  Deadline  is  the  20th  of  the  month  two 
months  preceding  the  month  in  which  you  wish  the  ad  to  run.  Submit  copy  and  insertion  orders  to  Calendar  of  Events,  RESPIRATORY  CARE. 
1  lO.TO  Abies  Lane.  Dallas  TX  75229-4593. 


AARC  &  AFFILUTES 

September  11-12 —  Pennsylvania  Society 

Pulmonary  Conference,  September  1 1-12  at  the  Sheraton  Station  Square,  Pittsburgh. 
Contact:  Georgann  Meyers  at  (412)  578-7000. 

September  17-19 — Maryland  &  District  of  Columbia  Societies 

16th  Annual  Educational  Symposium — Conference  by  the  Sea — at  the  Sheraton  Fountainbleau  Hotel,  Ocean  City,  Maryland.  A 

management  track  covering  managed  care  issues  is  also  featured. 
Contact:  Elgloria  Harrison  at  (410)  578-8600  ext  21 1. 

September  23-25 — New  Jersey  Society 

Annual  Shore  Conference  the  Tropicana  Casino  and  Resort,  Atlantic  City,  New  Jersey.  AARC  E.xecutive  Director  Sam  Giordano 

will  present  the  keynote  address. 
Contact:  DL  Planners  in  Atlantic  City  at  (609)  344-1333  for  brochures  and  specific  information  on  registration. 

September  25-26 —  Nebraska  Society,  Lincoln  Fulmonologists,  &  Southeast  Nebraska  Chapter  of  the  American  Association  of 
Critical  Care  Nurses 

Seventh  Annual  Lincoln  Pulmonary  Conference,  "Pulmonary  Care  Beyond  2000,"  Lincoln,  Nebraska. 

CRCE:  Have  been  requested. 

Contact:  University  of  Nebraska-Lincoln  Division  of  Continuing  Studies  at  (402)  472-2844;  fax  (402)  472-9688. 

OTHER  MEETINGS 

September  19-21 — Extracorporeal  Life  Support  Organization 

Ninth  Annual  Extracorporeal  Life  Support  Organization  Meeting  at  the  Atheneum  Suite  Hotel.  Detroit.  Michigan. 
Contact:  Phoebe  Hankins  at  (313)  998-6600,  e-mail:  phankins@umich.edu. 

September  20-21 — Missouri/Kansas  Association  for  Cardiovascular  Pulmonary  Rehabilitation 

Conference  covering  the  updated  National  Heart,  Lung,  &  Blood  Institute's  guidelines  for  asthma,  sleep  disorders,  and  case 

management  of  cardiovascular  disease,  Kansas  City,  Missouri. 
Contact:  Mary  Cullen  at  (816)  276-3984. 

September  25-26— INFOCARE 

Second  Annual  Neonatal/Pcdiatric  Respiratory/Critical  Care  Symposium  at  the  Sheraton  Fiesta  Beach  Resort.  South  Padre  Island, 

Texas. 
Comact:  Ralph  Miller,  INFOCARE.  350  San  Roman  Rd,  Los  Fresnos  TX  78566,  (210)  233-5645,  or  fax  (210)  233-1010. 

March  25-28,  1998 — American  Lung  Association  of  the  Northern  Rockies 

17th  Annual  Big  Sky  Pulmonary  &  Critical  Care  Medicine  Conference  in  Big  Sky,  Montana. 

Contact:  Earl  Thomas,  825  Helena  Ave,  Helena  MT  59601-3459,  (406)  442-6556:  fax:  (406)  442-2346,  e-mail:  alamtwy@aol.com. 
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American  AssQciatien  for  Respiratory  Care 


Please  read  the  eligibility  requirements  for  each  of  ifie  classifications  in  the 
right-hand  column,  then  complete  the  applicable  section.  All  information 
requested  below  must  be  provided,  except  where  indicated  as  optional- 
See  other  side  for  more  information  and  fee  schedule.  Please  sign  and 
date  application  on  reverse  side  and  type  or  print  clearly.  Processing  of 
application  takes  approximately  15  days. 

n  Active 
Associate 

n   Foreign 

D   Physician 

D   Industrial 
n  Special 
n  Student 


Last  Name  _ 
First  Name 


Social  Security  No. 

Home  Address 

City 


State 


.Zip 


Phone  No. 


.1 


Primary  Job  Responsibility  (check  one  only) 

^  Technical  Director 

D  Assistant  Technical  Director 

n  Pulmonary  Function  Specialist 

D  Instructor/Educator 

□  Supervisor 

D  Staff  Therapist 

n  Staff  Technician 

D  Rehabilitation/Home  Care 

D  Medical  Director 

D  Sales 

D  Student 

n  Other,  specify 


Type  of  Business 

U  Hospital 

n  Skilled  Nursing  Facility 

D  DME/HME 

D  Home  Health  Agency 

D  Educational  Institution 

n  Manufacturer  or  supplier 

D  Other,  specify 


Date  of  Birth  (optional)  _ 
U.S.  Citizen? Yes 


Sex  (optional) 


No 


Have  you  ever  been  a  member  of  the  AARC? 
If  so,  when?  From 


to 


For  office  use  only 


FOR  ACTIVE  MEMBER 

An  individual  is  eligible  if  he/she  lives  in  the  U  S.  or  its  territories  or  was  an  Active  Member 
prior  to  moving  outside  its  borders  or  terrilones.  and  meets  ONE  of  the  following  criteria  (1) 
IS  legally  credenholed  as  a  respiratory  care  professional  if  employed  in  a  stole  Ihot  mondotes 
such.  OR  (2)  IS  a  qraduole  of  an  accredited  educational  program  m  respiratory  core,  OR  (3) 
holds  a  credentiar  issued  by  the  NBRC  An  individual  who  is  an  AARC  Active  Member  in 
good  standing  on  December  8.  1994,  will  continue  as  such  provided  his/her  membership 
remains  in  good  standing 

PLEASE  USE  THE  ADDRESS  OF  THE  LOCATION  WHERE  YOU  PERFORM  YOUR  JOB,  NOT 
THE  CORPORATE  HEADQUARTERS  IF  IT  IS  LOCATED  ELSEWHERE 

Place  of  Employment 

Address 

City 

State 


.Zip 


Phone  No. 


Medical  Director/Medical  Sponsor 


FOR  ASSOCIATE  OR  SPECIAL  MEMBER 

Individuals  who  hold  a  position  related  to  respiratory  core  but  do  not  meet  the  requirements 
of  Active  Member  shall  be  Associate  Members  They  hove  all  the  rights  and  benefits  of  the 
Association  except  to  hold  office,  vote,  or  serve  os  choir  of  o  standing  committee  The 
following  subclasses  of  Associate  Membership  ore  ovoiloble  Foreign,  Physician,  and 
IndustrioT  [individuals  whose  primary  occupotion  is  directly  or  indirectly  devoted  to  the 
manufacture,  sale,  or  distribution  of  respiratory  core  equipment  or  supplies)  Special 
Members  are  those  not  working  in  o  respiratory  core-related  field 

PLEASE  USE  THE  ADDRESS  OF  THE  LOCATION  WHERE  YOU  PERFORM  YOUR  JOB,  NOT 
THE  CORPORATE  HEADQUARTERS  IF  IT  IS  LOCATED  ELSEWHERE 


Place  of  Employment  _ 
Address 


City_ 
State 


.Zip 


Phone  No 


FOR  STUDENT  MEMBER 

Individuals  will  be  classified  as  Student  Members  if  they  meet  all  the  requirements  for 
Associate  Membership  and  are  enrolled  in  on  educational  progrom  in  respiratory  care 
accredited  by,  or  in  the  process  of  seeking  accreditation  from,  on  AARC-recognized  agency 

SPECIAL  NOTICE  —  Student  Members  do  not  receive  Continuing  Respiratory  Care  Education 
(CRCE)  transcripts.  Upon  completion  of  your  respiratory  core  education,  continuing  education 
credits  may  be  pursued  upon  your  reclassification  to  Active  or  Associate  Member. 


School/RC  Program 
Address 


State 


-Zip 


Phone  No. 


Length  of  program 

n    1  year 
D   2  years 


D   4  years 

n   Other,  specify . 


Expected  Dote  of  Graduation  (required  information) 


Month 


Year 


Preferred  mailing  address:  D   Home  L_   Business 

"^CF^American  Association  for  Respiratory  Care  •  11030  Abies  Lane  •  Dallas,  TX  75229-4593  •  (972)  243-2'. 


jx(972)48'' 


Demographic  Questions 

We  request  that  you  answer  these  questions  in  order  to  help  us 
design  services  and  programs  to  meet  your  needs. 


Check  the  Highest  Degree  Earned 

D  High  School 

n  RC  Groduote  Technician 

D  Associate  Degree 

D  Bachelor's  Degree 

D  Master's  Degree 

n  Doctorate  Degree 


Number  of  Years  in  Respiratory  Care 

^   0-2  years  ^    1M3  Years 

D   3-5  years  D    16  years  or  more 

n  6-10  years 


Job  Status 

Full  Time 
D   Part  Time 


Credentials 

RRT 
D  CRH 
D  Physician 
D  CRNA 
D  RN 


Salary 

Less  than  $10,000 

-    D  $10,001-$20,000 

n  $20,001-$30,000 

D  $30,001 -$40,000 

n   $40,000  or  more 


n  LVN/LPN 

D  CPFT 

D  RPFT 

n  Perinotal/Pediatric 


PLEASE  SIGN 

I  hereby  apply  for  membership  in  the  American  Association  for  Respiratory  Core 
and  have  enclosed  my  dues  If  approved  for  membership  in  the  AARC,  I  will 
abide  by  its  bylows  ond  professionol  code  of  ethics  I  authorize  investigation  of 
oil  statements  contained  herein  and  understand  thot  misrepresentations  or 
omissions  of  facts  called  for  is  cause  for  rejection  or  expulsion 

A  yeorly  subscription  to  RESPIRATORY  Care  journal  and  AARC  Times  magazine 
includes  an  allocation  of  $6.50  from  my  dues  for  each  of  these  publicotions. 

NOTE  Contributions  or  gifts  to  the  AARC  are  not  tax  deductible  as  charitable 
contributions  for  income  tax  purposes.  However,  they  may  be  tax  deductible  os 
ordinary  and  necessary  business  expenses  subject  to  restrictions  imposed  as  a 
result  of  association  lobbying  activities.  The  AARC  estimates  that  the 
nondeductible  portion  of  your  dues  —  the  portion  which  is  allocable  to  lobbying 
—  is  26% 


Signature 
Date 


Membership  Fees 


Payment  must  accompany  your  application  to  the  AARC.  Fees  are  for  12 
months.  (NOTE:  Renewal  fees  are  $65.00  Active,  Associote-lndustrial  or 
Associate-Physician,  or  Special  status;  $80.00  for  Associate-Foreign  status;  and 
$35.00  for  Student  status). 


D  Active 

$77.50 

D  Associate  (Industrial  or  Physician) 

$77.50 

n   Associate  (Foreign) 

$92.50 

D  Special 

$77.50 

C   Student 

$35.00 

TOTAL 

$ 

Specialty  Sections 

Established  to  recognize  the  specialty  areas  of  respiratory  care,  these  sections 
publish  a  newsletter  four  times  a  year  that  focuses  on  issues  of  specific  concern 
to  that  specialty.  The  sections  also  design  the  specialty  programming  at  the 
national  AARC  meetings. 


C   Adult  Acute  Care  Section 
D   Education  Section 
D   Perinotal-Pediatric  Section 
D   Diagnostics  Section 
D   Continuing  Care- 
Rehabilitation  Section 
n   Management  Section 
n  Transport  Section 
n   Home  Care  Section 
D   Subacute  Care  Section 

TOTAL 

GRAND  TOTAL  =  Membership  Fee 

plus  optional  sections 


$5.00 
$10.00 
$5.00 
$5.00 

$5.00 

$10.00 

$5.00 

$5.00 

$5.00 


D  Total  Amount  Enclosed  $_ 

D   Please  charge  my  dues  (see  below) 

To  charge  your  dues,  complete  the  following: 
C  MasterCard 
D  Visa 

Card  Number 


4c 


Card  Expires /_ 

Signature 


An. 


Mail  application  and  appropriate  fees  to: 
-  uociation  for  Respiratory  Care  •  1 1030  Abies  Lane  •  Dallas,  TX  75229-4593  •  (972)  243-2272  •  Fax  (972)  484-2720 


RETPIRATORy  QVRE 


Manuscript  Preparation  Guide 


General  Information 

Respiratory  Care  welcomes  original  manuscnpls  related  to  the 
science  and  technology  of  respiratory  care  and  prepared  accord- 
ing to  these  Instructions  and  the  Uniform  Requin'ments  for 
Manuscripts  Submitted  to  Biomedical  Jounuds  (Respir  Care  1 997; 
42(6):623-634].  Manuscripts  are  blinded  and  reviewed  by  pro- 
fessionals who  are  experts  in  their  fields.  Authors  are  responsible 
for  all  aspects  of  the  manuscript  and  receive  galleys  to  proofread 
before  publication.  Each  accepted  manuscript  is  copyedited  so  that 
its  message  is  clear  and  it  confomis  to  the  JouniaKs  style.  Published 
papers  are  copyrighted  by  Daedalus  Inc  and  may  not  be  published 
elsewhere  without  permission. 

Editorial  consultation  is  available  at  any  stage  of  planning  or  writ- 
ing. On  request,  specific  guidance  is  provided  for  all  publication  cat- 
egories. To  receive  these  Instructions  and  related  materials,  write 
to  Respiratory  Care,  1 1030  Abies  Lane,  Dallas  TX  75229-4593. 
call  (972)  243-2272.  or  fax  (972)  484-6010. 

Publication  Categories  &  Structure 

Research  Article:  A  report  of  an  original  investigation  (a  study). 
It  includes  a  Title  Page.  .Abstract.  Introduction.  Methods.  Results. 
Discussion.  Conclusions.  Product  Sources.  Acknowledgments.  Ref- 
erences. Tables,  Appendices.  Figures,  and  Figure  Captions. 

Evaluation  of  Device/MethodyTechnique:  A  description  and  eval- 
uation of  an  old  or  new  device,  method,  technique,  or  modification. 
It  has  a  Title  Page,  Abstract.  Introduction.  Description  of  De- 
vice/Method/Technique. Evaluation  Methods,  Evaluation  Results. 
Discussion.  Conclusions.  Product  Sources.  Acknowledgments.  Ref- 
erences. Tables.  Appendices.  Figures,  and  Figure  Captions.  Com- 
parative cost  data  should  be  included  wherever  possible. 

Case  Report:  \  report  of  a  clinical  case  that  is  uncommon,  or  was 
managed  in  a  new  way.  or  is  exceptionally  instructive.  All  authors 
must  be  associated  with  the  case.  A  case-managing  physician  must 
either  be  an  author  or  furnish  a  letter  approving  the  manuscript.  Its 
components  are  Title  Page.  Abstract.  Introduction.  Case  Summa- 
ry. Discussion.  References.  Tables.  Figures,  and  Figure  Captions. 

Review  Article:  A  comprehensive,  critical  review  of  the  literature 
and  state-of-the-art  summary  of  a  pertinent  topic  that  has  been  the 
subject  of  at  least  40  published  research  articles.  Title  Page.  Out- 
line, Introduction,  Review  of  the  Literature,  Summary,  Acknowl- 
edgments, References.  Tables.  Appendices,  and  Figures  and  Cap- 
tions may  be  included. 

Overview:  A  critical  review  of  a  pertinent  topic  that  has  fewer  than 
40  published  research  articles. 

Update:  A  report  of  subsequent  developments  in  a  topic  that  has 
been  critically  reviewed  in  this  Journal  or  elsewhere. 


Point-of-View  Paper:  A  paper  expressing  personal  bul  substanti- 
ated opinions  on  a  pertinent  topic.  Title  Page,  Text,  References,  Tables, 
and  Illustrations  may  be  included. 

Special  .Article:  A  pertinent  paper  not  fitting  one  of  the  foregoing 
categories  may  be  acceptable  as  a  Special  Article.  Consult  with  the 
Editor  before  writing  or  submitting  such  a  paper. 

Editorial:  A  paper  drav\  ing  attention  to  a  pertinent  concern;  it  may 
present  an  opposing  opinion,  clarify  a  position,  or  bring  a  problem 
into  focus. 

Letter:  A  signed  communication,  marked  "For  publication," 
about  prior  publications  in  this  Journal  or  about  other  pertinent  top- 
ics. Tables  and  illustrations  may  be  included. 

Blood  Gas  Corner:  A  brief,  instructive  case  report  involving  blood 
gas  values — with  Questions,  Answers,  and  Discussion. 

Drug  Capsule:  A  mini-review  paper  about  a  drug  or  class  of  drugs 
that  includes  discussions  of  pharmacology,  phamiacokinetics, 
and  pharmacotherapy. 

Graphics  Corner:  A  briefcase  report  incorporating  waveforms  for 
monitoring  or  diagnosis — with  Questions.  Answers,  and  Discussion. 

Kittredge's  Comer:  A  brief  description  of  the  operation  of  respiratory 
care  equipment — with  information  from  manufacturers  and  edito- 
rial comments  and  suggestions. 

PET  Corner:  Like  Blood  Gas  Corner,  but  involving  pulmonary 
function  tests. 

Cardiorespiratory  Interactions.  A  case  report  demonstrating  the 
interaction  between  the  cardiovascular  and  respiratory  systems.  It 
should  be  a  patient-care  scenario;  however,  the  case — the  central 
theme — is  the  systems  interaction.  CRI  is  characterized  by  figures, 
equations,  and  a  glossary.  See  the  March  1996  Issue  of  RESPIRA- 
TORY Care  for  more  detail. 

Test  Your  Radiologic  Skill:  Like  Blood  Gas  Corner,  but  involv- 
ing pulmonary  medicine  radiography  and  including  one  or  more  radio- 
graphs; may  involve  imaging  techniques  other  than  conventional 
chest  radiography. 

Review  of  Book,  Eilni,  Tape,  or  Software:  A  balanced,  critical 
review  of  a  recent  release. 

Preparing  the  Manuscript 

Pnnt  on  one  side  of  white  bond  paper.  8.5  in.  x  1 1  in.  (216  x  279  mm) 
with  margins  of  at  least  1  in.  (25  mm)  on  all  sides  of  the  page.  Use 
double-spacing  throughout  the  entire  manuscript.  Use  a  standard 
font  (eg.  Times.  Helvetica,  or  Courier)  at  least  10  points  in  size,  and 
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do  not  use  italics  except  for  special  emphasis.  Niiniher  all  pages  in 
upper-right  comers.  Indent  paragraphs  5  spaces.  Do  not  justify.  Do 
not  put  authors'  names,  institutional  airiliations  or  allusions  to 
institutional  afTiliations  in  the  text,  or  other  identification  any- 
where except  on  the  title  page.  Repeat  title  only  (no  authors)  on 
the  abstract  page.  Begin  each  of  the  following  on  a  new  page:  Title 
Page,  Abstract,  Text,  Product  Sources  List,  Acknowledgments,  Ref- 
erences, each  Table,  and  each  Appendix.  Use  standard  English  in 
the  first  person  and  active  voice. 

Center  main  section  headings  on  the  page  and  type  them  in  cap- 
ital and  small  letters  (eg,  Introduction,  Methods,  Results,  Discus- 
sion). Begin  subheadings  at  the  left  margin  and  type  them  in  cap- 
ital and  small  letters  (eg.  Patients,  Equipment,  Statistical  Analysis). 

References.  Cite  only  published  works  as  references.  Manuscripts 
accepted  but  not  yet  published  may  be  cited  as  references:  desig- 
nate the  accepting  joumal.  followed  by  (in  press),  and  provide  3  copies 
of  the  in-press  article  for  reviewer  inspection.  Cite  references  in  the 
text  with  superscript  numerals.  Assign  numbers  in  the  order  that  ref- 
erences are  first  cited.  On  the  reference  page,  list  the  cited  works 
in  numerical  order.  Follow  the  Journal's  style  for  references.  Abbre- 
viate journal  names  as  in  liiili'.\  Mediciis.  List  all  authors. 

Article  in  a  journal  carrying  pagination  throughout  volume: 

Rau  JL,  Harwood  RJ.  Comparison  of  nebulizer  delivery  methods 
through  a  neonatal  endotracheal  tube;  a  bench  study.  Respir  Care 
l9y2:37(ll):l2.^.VI24(). 

Article  in  a  publication  that  numbers  each  issue  beginning  with 
Page  1 : 

Bunch  D.  Establishing  a  national  databa.se  for  home  care.  AARC  Times 

199l;15(Marl:6l,62.64. 

Corporate  author  journal  article: 

American  Association  lor  Respiratory  Care.  Criteria  for  establish- 
ing units  for  chronic  ventilator-dependent  patients  in  hospitals.  Respir 
Care  1 988;3.^(  1 1 ):  1044-1046. 

Article  in  journal  supplement;  (Journals  differ  in  their  methods  of 
numbering  and  identifying  supplements.  Supply  sufficient  information 
to  promote  retrieval.) 

Reynolds  HY.  Idiopalhic  inlerslitial  pulmonary  fibrosis.  Chest  1986; 

89(.'<.Suppl);l39S-143.S. 

Abstract  in  joumal:  ( Abstracts  citations  are  to  be  avoided.  Those  more 

than  .1  years  old  should  not  be  cited.) 

Stevens  DP.  Scavenging  ribavirin  from  an  oxygen  h(xxl  to  reduce  envi- 
ronmental exposure  (abstract).  RespirCare  I990;35(  1 1 );  1087-1088. 

Editorial  in  journal: 

Enrighl  P,  Can  we  relax  during  spirometry'.'  (editorial).  .-\ni  Rev  Respir 
Dis  199.3;  I48{2):274. 

Editorial  with  no  author  given: 

Negative-pressure  ventilation  lor  chronic  obstructive  pulmonary  dis- 
ease (editorial).  Lancet  1992;.340(8833);  1440-1441, 

Letter  in  journal: 

Aelony  Y.  Ethnic  norms  for  pulmonary  function  tests  (letter).  Chest 
1 99 1:99(4);  1051. 


Paper  accepted  but  not  yet  published: 

Hess  D.  New  therapies  for  asthma.  Respir  Care  (year,  in  press). 

Personal  author  book:  (For  any  book,  specific  pages  should  be  cited 
whenever  possible. ) 

DeRemee  RA.  Clinical  profiles  of  diffuse  inteisiituil  pulmonary  dis- 
ease. New  York:  Futura;  1990.  p.  76-85. 

Corporate  author  book: 

Amenciui  Medical  Association  Department  of  Drugs.  AMA  drag  eval- 
uations, 3rd  ed.  Liuleton  CO:  Publishing  Sciences  Group;  1977. 

Chapter  in  book  with  editoris): 

Pierce  AK.  Acute  respiratory  failure.  In:  GuenterCA,  Welch  MH, 
editors.  Pulmonary  medicine.  Philadelphia:  JB  Lippincott;  1977. 

Tables.  Use  consecutively  numbered  tables  to  display  information. 
Start  each  table  on  a  separate  page.  Number  and  title  the  table  and 
give  each  column  a  brief  heading.  Place  explanations  in  footnotes, 
including  all  nonstandard  abbreviations  and  symbols.  Key  the  foot- 
notes with  conventional  designations  (*,  1. 1,  II,  1,  **,  tt)  in  con- 
sistent order,  placing  them  superscript  in  the  table  body.  Do  not  use 
horizontal  or  vertical  rules  or  borders.  Do  not  submit  tables  as  pho- 
tographs, reduced  in  size,  or  on  oversize  paper.  Use  the  same  type- 
face as  in  the  text. 

Illustrations.  Graphs,  line  drawings,  photographs,  and  radiographs 
are  figures.  Use  only  illustrations  that  clarify  and  augment  the  text. 
Number  them  consecutively  as  Fig,  1.  Fig.  2.  and  so  forth  accord- 
ing to  the  order  by  which  they  are  mentioned  in  the  text.  Be  sure  all 
figures  are  cited.  If  any  figure  was  previously  published,  include  copy- 
right holder's  written  permission  to  reproduce.  Figures  for  publi- 
cation must  be  of  professional  quality.  Data  for  the  original 
graphs  should  be  available  to  the  Editor  upon  request.  If  color  is  essen- 
tial, consult  the  Editor  for  more  information.  In  reports  of  animal 
experiments,  use  schematic  drawings,  not  photographs,  A  letter  of 
consent  must  accompany  any  photograph  of  a  person.  Do  not  place 
titles  and  detailed  explanations  on  figures;  put  this  information  in 
figure  captions.  If  possible,  submit  radiographs  as  prints  and  full- 
size  copies  of  film. 

Drugs.  Identifv  precisely  all  drugs  and  chemicals  used,  giving  gener- 
ic names,  doses,  and  routes  of  adminisu-ation.  If  desired,  brand  names 
may  be  given  in  parentheses  after  generic  names.  Drugs  should  be 
listed  on  the  product-sources  page. 

Commercial  Products.  In  parentheses  in  the  text,  identify  an>'  com- 
mercial pi  oduct  (including  model  number  if  applicable)  the  first  time 
it  is  mentioned,  giving  the  manufacturer's  name,  city,  and  state  or 
countrv .  If  four  or  more  products  are  mentioned,  do  not  list  any  man- 
ufacturers in  the  text:  instead,  list  them  (ni  a  Product  Sources  page 
at  the  end  of  the  text,  before  the  References.  Provide  model  num- 
bers when  available  and  manufacturer's  suggested  price,  if  the  study 
has  cost  implications 

Ethics.  When  reporting  experiments  on  human  subjects,  indicate 
thai  procedures  were  conducted  in  accordance  with  the  ethical  stan- 
dards of  the  Wiirld  Medical  Association  Declaration  of  Helsinki 
IRespirCare  1997;42(6):635-636]  or  of  the  institution's  committee 
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on  human  experimentation.  State  that  informed  consent  was 
obtained.  Do  not  use  patient's  names,  initials,  or  hospital  numbers 
in  text  or  illustrations.  When  reporting  experiments  on  animals,  indi- 
cate that  the  institution's  policy,  a  national  guideline,  or  a  law  on 
the  care  and  use  of  laboratory  animals  was  followed. 

Statistics.  Identify  the  statistical  tests  used  in  analyzing  the  data. 
and  give  the  prospectively  determined  level  of  significance  in  the 
Methods  section.  Report  actual  p  values  in  Results.  Cite  only  text- 
book and  published  article  references  to  support  choices  of  tests.  Iden- 
tify any  general-use  or  commercial  computer  programs  used,  nam- 
ing manufacturers  and  their  locations.  These  should  be  listed  on  the 
product-sources  page. 

Units  of  Measurement.  Express  measurements  of  length,  height, 
weight,  and  volume  in  metric  units  appropriately  abbreviated;  tem- 
peratures in  degrees  Celsius:  and  blood  pressures  in  millimeters  of 
mercury  (mm  Hg).  Report  hematologic  and  clinical-chemistry  mea- 
surements in  conventional  metric  and  in  SI  (Systeme  Intenuitionalc) 
units.  Show  gas  pressures  (including  blood  gas  tensions)  in  torr. 
List  SI  equivalent  values,  when  possible,  in  brackets  following  non- 
Si  values— for  example.  "PEEP.  1 0  cm  H2O  [0.981  kPa]."  For  con- 
version to  SI.  see  Respir.atory  Care  I988:33(10):861-873 
(Oct  1988).  1989:34(2):  145  (Feb  1989).  and  l997:42(6):639-640 
(June  1997). 

Conflict  of  Interest  Authors  ;ire  asked  to  disclose  any  liaison  or  finan- 
cial arrangement  they  have  w  ith  a  manufacturer  or  distributor  whose 
product  is  part  of  the  submitted  manuscript  or  with  the  manufacturer 
or  distributor  of  a  competing  product.  (Such  arrangements  do  not 
disqualify  a  paper  from  consideration  and  are  not  disclosed  to  review- 
ers.) A  statement  to  this  effect  is  included  on  the  cover-letter  page. 
(Reviewers  are  screened  for  possible  conflict  of  interest.) 

Abbreviations  and  Symbols.  Use  standard  abbreviations  and  sym- 
bols. Avoid  creating  new  abbreviations.  Avoid  all  abbreviations 
in  the  title  and  unusual  abbreviations  in  the  abstract.  Use  an  abbre- 
viation only  if  the  term  occurs  several  times  in  the  paper.  Write  out 
the  full  term  the  first  time  it  appears,  followed  by  the  abbreviation 
in  parentheses.  Thereafter,  employ  the  abbreviation  alone.  Never 
use  an  abbreviation  without  defining  it.  Standard  units  of  mea- 
surement can  be  abbreviated  w  ilhout  explanation  (eg.  10  L/min. 
15  torr.  2.3  kPa). 

Please  use  the  following  fomis:  cm  H:0  (not  cmH20).  f  (not  bpni). 
L  (not  1).  L/min  (not  LPM.  l/min.  or  1pm),  niL  (not  ml),  mm  Hg  (not 
mniHg).  pH  (not  Ph  or  PH).  p  >  0.001  (not  p>0.001).  s  (not  sec). 
SpO;  (pulse-oximetry  saturation).  See  RESPIRATORY  Care:  Stan- 
dard Abbreviations  and  Symbols  [RespirCare  1997:42(6):637-642]. 


Computer  Diskettes.  Authors  are  encouraged  to  submit  electron- 
ic versions  of  manuscripts  as  well  as  printed  copies  (3.5  in.  diskettes 
in  Macintosh  or  IBM-DOS  format).  Label  each  diskette  with  date: 
author's  name:  name  and  version  of  word-processing  program  used: 
and  filename(s).  Software  used  to  produce  graphics  and  tables  should 
be  similarly  identified.  Do  not  write  on  diskette  labels  except  with 
felt-tipped  pen.  If  revision  of  a  manuscript  is  required  as  a  condi- 
tion of  acceptance  for  publication,  we  ask  that  an  electronic  version 
of  revision  be  supplied  to  facilitate  copyediting  and  production. 

Prior  and  Duplicate  Publication.  Work  that  has  been  published 
or  accepted  elsewhere  should  not  he  submitted.  In  special  instances, 
the  Editor  may  consider  such  material,  provided  that  permission  to 
publish  is  given  by  the  author  and  original  publisher.  Please  con- 
sult the  Editor  before  submitting  such  work. 

Authorship.  All  persons  listed  as  authors  should  have  participat- 
ed in  the  reported  work  and  in  the  shaping  of  the  manuscript;  all  must 
have  proofread  the  submitted  manuscript;  and  all  should  be  able  to 
publicly  discuss  and  defend  the  paper's  content.  A  paper  with  cor- 
porate authorship  must  specify  the  key  persons  responsible  for  the 
article.  Authorship  is  not  justified  solely  on  the  basis  of  solicitation 
of  funding,  collection  or  analysis  of  data,  provision  of  advice,  or  sim- 
ilar services.  Persons  who  provide  such  ancillary  services  exclusively 
may  be  recognized  in  an  Acknowledgments  section. 

Permissions.  The  manuscript  must  be  accompanied  by  copies  of 
permissions  to  reproduce  previously  published  material  (figures  or 
tables);  to  use  illustrations  of  or  report  sensitive  personal  infomiation 
about,  identifiable  persons:  and  to  name  persons  in  the  Acknowl- 
edgments section. 

Reviewers.  Please  supply  the  names,  credentials,  affiliations,  address- 
es, and  phone/fax  numbers  of  three  professionals  whom  you  con- 
sider expert  on  the  topic  of  your  paper.  Your  manuscript  may  be  sent 
to  one  or  more  of  them  for  blind  peer  review. 


Submitting  the  Manuscript 

Mail  three  copies  [1  copy  with  author(s)  name(s).  affiliation(s).  2 
copies  without  name(s)  and  affiliation(s)  for  reviewers]  of  the 
manuscript,  figures,  and  1  diskette,  and  the  Cover  Letter  & 
Checklist  to  RE.SPIRATORY  CARE,  1 1030  Abies  Lane.  Dallas  TX 
75229-4593.  Do  not  fax  manuscripts.  Protect  figures  with  cardboard. 
Keep  a  copy  of  the  manuscript  and  figures.  Receipt  of  your  manuscript 
will  be  acknowledged. 


Editorial  Office: 

Respiratory  Care 

1 1030  Abies  Lane 

Dallas  TX  75229-4593 

(972)  243-2272  (telephone) 

(972)  484-6010  (fax) 
e-mail:  respircare(§> aarc.org 
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Cover  Letter  &  Checklist 

A  copy  of  this  completed  form  must  accompany  all  manuscripts  submitted  for  publication. 


Title  of  Paper: . 


Publication  Category: 
Authors:  


Author  to  be  Contacted: Phone: FAX: 

Mailing  Address  of  Contact  Author:  ^ 

Reprints:      D  Yes    D  No 

"We,  the  undersigned,  have  all  participated  in  the  work  reported,  proofread  the  accompanying  manuscript,  and  approve  its 
submission  for  publication."  Please  print  and  include  credentials,  title,  institution,  academic  appointments,  city  and  state.  If  more 
than  4  authors,  please  use  another  copy  of  this  form.* 


'Author  Data: 


"Author  Data: 


•Author  Data: 


•Author  Data: 


Author  Signature/Date 


Author  Signature/Date 


Author  Signature/Date 


Author  Signature/Date 


Has  this  research  been  presented  in  a  public  forum?       .j  Yes    ^  No 
If  yes,  where,  when  and  by  whom? 


Has  this  research  received  awards?           Yes         No 
If  yes,  please  describe.  ^ 


Do  any  of  the  authors  have  a  financial  interest  in  the  products  mentioned  in  this  paper  or  competing  products? 
D  Yes    D  No      If  yes,  please  disclose: 


Checklist: 

D  Is  double-spacing  used  throughout  entire  manuscript? 

n  Are  all  pages  numbered  in  upper-right  corners? 

D  Are  all  references,  figures,  and  tables  cited  in  the  text? 

Has  the  accuracy  of  the  references  been  checked,  and  are  they  correctly  formatted? 
^  Have  SI  values  been  provided? 
D  Has  all  arithmetic  been  checked? 
D  Have  generic  names  of  drugs  been  provided? 
D  Have  necessary  written  permissions  been  provided? 
D  Have  authors'  names  been  omitted  from  text  and  figure  labels? 
n  Have  copies  of  'in  press'  references  been  provided? 
n  Has  the  manuscript  been  proofread  by  all  the  authors? 
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For  VOLUNTARY  rcponint; 

by  health  professionals  of  adverse 

events  and  product  problems 


FDA  Use  Only  (Resp  Care) 


Page 


B.  Adverse  event  or  product  problem 


Adverse  event 


Product  problem   e  g    detects  malfunctions) 


Outcomes  attributed  to  adverse  event 

ictieck  all  that  apply) 


Q  death 


I     I  life-threatening 

[     I  hospitalization  -  initial  or  prolonged       LJ  o'^isr 


I     I  disability 

I     I  congenital  anomaly 

I     I  required  intervention  to  prevent 
permanent  impairment/damage 


3  Date  of 
event 


4  Date  of 
this  report 


5    Describe  event  or  problem 


6    Relevant  tests/laboratory  data,  including  dates 


7    Other  relevant  history,  including  preexisting  medical  conditions  (eg.  allergies, 
lace.  pregnancy,  smoking  and  alcohol  use.  hepatic/renal  dysfunction,  etc.} 


Mall  to:     midWaICH  or  FAX  to: 

5600  Fishers  Lane  1 -800-FDA-01 78 

Rockville.  MD  20852-9787 


Triage  unit 
sequence  i 


C.  Suspect  medication(s) 


1     Name  (give  labeled  strength  &  mfnlabeler  if  knowni 
#1 


2    Dose,  frequency  &  route  used 

#1 

#2 


3    Therapy  dates  (if  unknown,  give  duration) 

Itom  ID  or  besl  eslimalel 
#1 


4    Diagnosis  for  use  (indication) 

#1 


6    Lot  #  (if  knowni 
#1 


Exp.  date  iil  known) 


#2 


9    NDC  #  (for  product  problems  only) 


5     Event  abated  after  use 
stopped  or  dose  reduced 

"iDvesDho    Dgg^Py'^' 


*2nyesn"o    Dig^Py"' 


8    Event  reappeared  after 
reintroduction 

"1  Dyes  Dno    Dgg^fy"' 


#2  Dyes  n no    D^g^Py"' 


10    Concomitant  medical  products  and  therapy  dates  (exclude  treatment  of  event) 


D.  Suspect  medical  device 


1     Brand  name 


2    Type  of  device 


3    Manufacturer  name  &  address 


model  #  _ 
catalog  # 

serial  # 

lot#  


other  # 


4    Operator  of  device 
I     I  health  professional 
I     I  lay  user/patient 
I     I  other: 


Expiration  date 


If  implanted,  give  date 


If  explanted,  give  date 

(mo.day.yil 


9    Device  available  for  evaluation?  i  Do  not  send  to  FDA  I 

I     I    yes  EZI  "°  D  returned  to  manufacturer  on  _ 


10    Concomitant  medical  products  and  therapy  dates  (exclude  treatment  of  event) 


E.   Reporter  (see  confidentiality  section  on  back) 


Name  &  address 


phone  » 


2    Health  professional? 

□   yes       □    no 


3      Occupation 


If  you  do  NOT  want  your  identity  disclosed  to 
the  manufacturer,  place  an  "  X  '  in  this  box.      \ j 


4    Also  reported  to 
[     j      manutacturer 
[     I      user  facility 
I      .distributor 


■DA  Form  3500  1/96)  Submisslon  of  3  report  does  not  constitute  an  admission  ttiat  medical  personnel  or  the  product  caused  or  contributed  to  the  e' 


ADVICE  ABOUT  VOLUNTARY  REPORTING 


Report  experiences  with: 

•  medications  (drugs  or  biologies) 

•  medical  devices  (including  in-vitro  diagnostics) 

•  special  nutritional  products  (dietary 
supplements,  medical  foods,  infant  formulas) 

•  other  products  regulated  by  FDA 

Report  SERIOUS  adverse  events.  An  event 
is  serious  when  the  patient  outcome  is: 

•  deatfi 

•  life-threatening  (real  nsk  of  dying) 

•  hospitalization  (initial  or  prolonged) 

•  disability  (significant,  persistent  or  permanent) 

•  congenital  anomaly 

•  required  intervention  to  prevent  permanent 
impairment  or  damage 

Report  even  if: 

•  you're  not  certain  the  product  caused  the 
event 

•  you  don't  have  all  the  details 

Report  product  problems  -  quality,  performance 
or  safety  concerns  such  as: 

•  suspected  contamination 

•  questionable  stability 

•  defective  components 

•  poor  packaging  or  labeling 

•  therapeutic  failures 


How  to  report: 

•  just  fill  in  the  sections  that  apply  to  your  report 

•  use  section  C  for  all  products  except 
medical  devices 

•  attach  additional  blank  pages  if  needed 

•  use  a  separate  form  for  each  patient 

•  report  either  to  FDA  or  the  manufacturer 
(or  both) 

Important  numbers: 

•  1-800-FDA-0178    to  FAX  report 

•  1-800-FDA-7737    to  report  by  modem 

•  1-800-FDA-1088    to  report  by  phone  or  for 

more  information 
•1-800-822-7967     for  a  VAERS  form 
for  vaccines 

If  your  report  involves  a  serious  adverse  event 
with  a  device  and  it  occurred  in  a  facility  outside  a  doc- 
tor's office,  that  facility  may  be  legally  required  to  report  to 
FDA  and/or  the  manufacturer.   Please  notify  the  person  in 
that  facility  who  would  handle  such  reporting. 

Confidentiality:    The  patients  identity  is  held  in  strict 
confidence  by  FDA  and  protected  to  the  fullest  extent  of 
the  law.  The  reporter's  identity,  including  the  identity  of  a 
self-reporter,  may  be  shared  with  the  manufacturer  unless 
requested  otherwise.   However,  FDA  will  not  disclose  the 
reporter's  identity  in  response  to  a  request  from  the 
public,  pursuant  to  the  Freedom  of  Information  Act. 


The  public  reporting  burden  for  this  collection  of  information 
has  been  estimated  to  average  30  minutes  per  response, 
including  the  time  lor  reviewing  instructions,  searching  exist- 
ing data  sources,  gathering  and  maintaining  the  data  needed, 
and  completing  and  reviewing  the  collection  of  information 
Send  comments  regarding  this  burden  estimate  or  any  other 
aspect  of  this  collection  of  information,  including  suggestions 
for  reducing  this  burden  to 


DHHS  Reports  Clearance  Otiice 
Paperwork  Reduction  Project  (0910-0291) 
Hubert  H  Humptirey  Building,  Room  531-H 
200  independence  Avenue,  S  Vf 
Wastiington,  DC    20201 


An  agency  may  not  conduct  or  sponsor, 
and  a  person  is  not  required  to  respond  to. 
a  collection  ol  intormation  unless  il  displays 
a  currently  valid  0MB  control  number 


Please  do  NOT 
return  this  form 
to  either  of  these 
addresses. 


us  DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES 
Public  Health  Service  •  Food  and  Drug  Admioislralion 


FDA  Form  3500-back 


Please  Use  Address  Provided  Below  -  Just  Fold  In  Thirds,  Tape  and  Mail 


Department  of 

Health  and  Human  Services 

Public  Health  Service 

Food  and  Drug  Administration 

Rockville,  IVID  20857 

Official  Business 

Penalty  for  Private  Use  S300 


NO  POSTAGE 

NECESSARY 

IF  MAILED 

IN  THE 

UNITED  STATES 

OR  APO  FRO 


BUSINESS  REPLY  MAIL 

FIRST  CLASS  MAIL     PERMIT  NO.  946     ROCKVILLE,  MD 


POSTAGE  WILL  BE  PAID  BY  FOOD  AND  DRUG  ADMINISTRATION 


MEI^TCH 


The  FDA  Medical  Products  Reporting  Program 
Food  and  Drug  Administration 
5600  Fishers  Lane 
Rockville,  MD  20852-9787 


InllllliiilMliilllinlilliliiliMllolilHiiiillii 


News  releases  aboul  new  products  and  services  will  be  considered  for  publication  in  this  section.  There  is  no  charge  lor 
these  listings.  Send  descriptive  release  and  glossy  black  and  white  photographs  to  RESPIRATORY  CARE  Journal,  New 
Products  and  Services  Dept.  1  1030  Abies  Lane.  Dallas  TX  75221-4593.  The  Reader  Service  Card  immediately  follows 
the  authors  &  advertisers  index  at  the  back  of  the  Journal. 


New  Products 
&  Services 


Scott  Medical  Products 


Medical  Gas  &  Equipment 
Reference  Gulcte 


Product  Catalog.  Scott  Medical 

Products  announces  the  availability  of 
their  69-page,  color  catalog.  The  cata- 
log features  a  full  line  of  specialty  gas 
products  and  related  gas  handling  equip- 
ment for  health  care  providers.  In  ad- 
dition, the  company  says  that  the  cata- 
log contains  more  than  400  standard 
products  including  blood  gas  calibration, 
anesthesia  calibration,  respiratory  di- 
agnosis monitoring  and  calibration,  bi- 
ological incubation  atmospheres  and  en- 
vironmental calibration,  surgical  sup- 
port, gas  chromatogiaph.  and  pure  gas 
products  and  equipment.  The  company 
includes  a  description  of  custom  man- 
ufacturing capabilities  and  an  1 8-page 
technical  and  product  infomiation  sec- 
tion. For  a  free  copy,  circle  Reader  Ser- 
vice Number  160. 


Pediatric  Monitoring  Device. 

The  PediCheck''"  Pediatric  Spot-Check 
Clip,  used  with  the  Dura-Y  Multisite 
Sensor,  is  new  from  Nellcor  Puritan 
Bennett.  The  clip  monitors  pediatric  Spc^ 


and  has  soft,  pliable  silicone  sleeves  that 
provide  a  comfortable  fit  on  small  fin- 
gers, the  company  says.  Tlie  sleeves  are 
reusable  and  can  be  cleaned  and  disin- 
fected. In  addition,  the  PediCheck  is  ef- 
fective with  patients  weighing  from  3- 
40  kg.  For  details,  circle  Reader  Service 
Number  161. 


O2-CYIJNDER  Carrier.  An  02-cylin- 
der  3  Pack  Caiiier  is  now  available  from 
Victor  Medical.  The  new  car  carrier  pri> 
vides  a  convenient  and  secure  way  to 
move  or  carry  cylinders,  the  company 
says.  The  carrier  holds  up  to  3  O2  cylin- 
ders, is  lightweight,  and  features  an  easy- 
grip  handle,  thumb  screws  that  hold  the 
cylinders  in  place,  and  a  bottom  stop  to 
prevent  cylinders  from  slipping.  The  3 
Pack  Camer  has  a  1  -year  warranty.  For 
infomiation  about  the  canier,  available 
in  2  sizes  for  M-6  and  D/E  cylinders,  cir- 
cle Reader  Service  Number  164. 


IRMASL  Updated.  Diametrics  Med- 
ical Inc  announces  new  features  for  the 
IRMASL  Blood  Analysis  System.  A  sin- 


gle-use cartridge  now  allows  clinicians 
to  perform  all  critical  blood  gas.  elec- 
trolyte, and  hematocrit  tests  with  1  bkxxl 
sample.  The  combo  cartridge  is  easy  to 
use  and  portable,  making  it  useful  to  crit- 
ical care  centers  and  emergency  health 
service  providers,  the  company  claims. 
The  new  AC  adapter  for  the  IRM  A.SL 
is  an  alternative  to  battei^y  power  and  al- 
lows the  blood  analysis  system  to  be 
used  as  a  portable  or  stationary  system. 
The  caiTying  bag  and  temperature  con- 
trol bag  are  also  new  features  for  the  sys- 
tem. According  to  the  company  the  cai'- 
rying  bag  keeps  the  system  handy,  and 
the  temperature  control  bag  allows  the 
IRMASL  to  operate  in  a  variety  of  en- 
vironmental conditions.  Information 
about  these  enhancements  is  available, 
circle  Reader  Service  Number  162. 


(-« 


■,s^ 


Capnograph-Pulse  Oximeter. 

SPEGAS  Industries  Ltd  launches  the 
NPB-75,  a  hand-held  capnogiaph-pulse 
oximeter,  for  Nellcor  Puritan  Bennett 
Incoiporated.  SPEGAS  claims  that  the 
unit,  the  first  of  its  kind,  is  lightweight 
and  allows  for  continuous  monitoring 
of  end-tidal  carbon  dioxide,  oxygen  sat- 
uration, and  respiratory  and  pulse  rate. 
In  addition,  the  product  is  enhanced  by 
the  patented  Microstream  CO2  mea- 
surement technology  that  uses  an  infra- 
red source  for  the  detection  of  CO?.  The 
company  will  supply  information;  cir- 
cle Reader  Service  Number  163. 
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Notices 


Notices  of  conipeliiions.  schoiarships.  fellowships,  exammalion  dales,  new  educational  programs,  and  [he  like  will  be  listed  here  free  of 
charge.  Items  for  the  Notices  section  must  reach  the  Journal  60  days  before  the  desired  month  of  publication  I  January  I  for  the  March  issue, 
February  I  for  the  April  issue,  etc).  Include  all  pertinent  information  and  mail  notices  to  RESPIR.ATORY  CARH  Notices  Dept.  1 1030  Abies 
Lane.  Dallas  TX  75229-4593. 


Final  Deadline:  October  1, 1997 

for  AARC's 
$1,000,000  Research  Program 

Research  designed  to  study  the  relationships  between 
clinical  interventions  by  respiratory  care  professionals 
(RCPs)  and  the  outcomes  of  care  may  qualify  for  research 
grants  available  from  the  American  Association  for  Respi- 
ratory Care. 

The  agenda  for  this  research  project  includes  the  exami- 
nation of  the  outcomes  of  care  provided  by  RCPs  with 
expanded  roles  and/or  scope  of  practice  in  various  settings 
and  outcomes  of  systems  of  respiratory  care  services  deliv- 
ery in  various  .settings. 

The  researcher(s)  will  be  sent  a  complete  application 
when  the  "Research  Plan  Abstract"  form  is  approved.  To 
obtain  the  abstract  form  or  for  more  information,  call  (972) 
243-2272.  Huny!  the  final  deadline  is  October  1.  1997. 


Helpful  Web  Sites 


National  Respiratory  Care  Week 
October  12-18, 1997 

Ideas  and  products  for  Respiratory  Care  Week  are 
available  in  this  issue  and  the  1997  RC  Week  Catalog 
mailed  with  the  June  issue  ot'AARC  Times.  Call  the  RC 
Week  hotline  at  (972)  406-4684. 


.American  Association  for  Respiratory  Care 

http://ww'w. aarc.org 

Free  access  to  MEDLINE  is  now  available  on  our 

web  site 

National  Board  for  Respiratory  Care 

http://www.nbrc.org 

Applied  Measurement  Professionals  Inc 

http://www.applmeapro.com 

The  American  Academy  of  Pediatrics 

http://www.aap.org 

Extracorporeal  Life  Support  Organization 

http://www.mcd.umich.edu/elsi)/ 

U.S.  Department  of  Health  and  Human 
Services,  Health  Advice 

http://www.healthfinder.gov 

Food  and  Drug  Administration 

http://www.fda.gov 

National  Asthma  Education  Prevention 
Program  (aiidelines,  2nd  Edition 

http://wwvv.nhlbi.nih.gov/nhlbi/lung/asthma/prof/ 
asthgdln.htm 


The  National  Board  for  Respiratory  Care — 1997  Examination  Dates  and  Fees 


Examination 
CRTT  Examination 

RRT  Examination 

RPFT  Examination 


Kxamination  Date 

Novembers.  1997 

.Application  Deadline:  September  1.  1997 

December  6.  1997 

Application  Deadline:  August  1.  1997 

December  6.  1997 

.Application  Deadline:  .September  1.  1997 


Kxamination  Fee 

$1(10  (new  applicant) 

60  (reapplicant) 

210  (new  applicant) 

170  (reapplicanti 

160  (new  applicant) 

l.'^O  (reapplicant) 


I-or  information  aboul  other  services  or  fees,  write  to  the 
National  Board  for  Respiratory  Care,  S.'^IO  Nienian  Road.  Lencxa  KS  66214.  or  call  (913)  599-4200.  FAX  (91.3)  .'i4 1 -0 1 .56.  email  nbrc-info@nbrc.org. 
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Roger  C  Bone,  Former  RESPIRATORY  Care  Editorial  Board  Member,  Dies 


Roger  C  Bone  MD,  an  Honorary  Member  of  the  Ameri- 
can Association  for  Respiratory  Care  since  1990  and  a 
member  of  the  RESPIRATORY  Care  Editorial  Board — 
1983-1986,  died  Sunday,  June  8,  1997.  He  was  56. 

Since  1993,  Bone  battled  renal  cancer,  an  experience 
that  brought  about  extensive  writings  about  the  process  of 
dying.  During  his  life.  Bone  authored  more  than  1,000  arti- 
cles and  edited  more  than  56  books.  In  addition.  Bone 
served  as  president  of  the  American  College  of  Chest 
Physicians  and  the  International  Academy  of  Chest  Physi- 


cians and  Surgeons.  While  serving  as  an  army  captain  in 
Vietnam  from  1967  to  1969,  Bone  received  the  Medal  of 
Valor  for  removing  a  live  grenade  from  a  wounded  Ameri- 
can soldier. 

At  his  death.  Bone  was  a  distinguished  professor  of 
medicine  at  Rush-Presbyterian-St  Luke's  Medical  Cen- 
ter and  former  dean  of  the  Rush  Medical  College  in 
Chicago,  1992  to  1993.  He  is  survived  by  his  wife,  Rose- 
mary, and  two  daughters,  Mary  Katherine  Krause  and 
Cynthia  Larson. 


3he  National  Honor  Society  Jor 


the  Projesiion  of  iKespiralory  Care 


$/ 


rp" 


For  information  about  the  Lambda  Beta  Society- 

the  National  Honor  Society  for  the 

Profession  of  Respiratory  Care, 

contact  the  Society  Office  at 

PO  Box  15945-292,  Lenexa  KS  66285 

(913)541-9077 
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whether  your  strategy  is 
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Q  School 
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3  Research 
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BETWEEN  PATIENT  AND  VENTILATOR 
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Let  your  patient  cough  or  breathe  unrestricted 
during  controlled  ventilation! 


Drager  has  incorporated  this  idea  in  the 
design  of  Evita  ventilators  since  1988  .  . 


.  .  .  with  eight  years  of  experience 
combining  spontaneous  breathing 
with  controlled  ventilation  in  APRV 
and  PCV+. 


The  result: 
E^  Pulmonary  Work 
Station  —  the  evolution 
of  ventilator  manage- 
ment with  AutoRow®  — 
unrestricted  spontane- 
ous breathing  during 
controlled  ventilation 
whether  your  strategy  is 
volume  or  pressure 
oriented. 
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INTRODUCING 
3  NEW  Technologies  in  Arterial  Blood  Sampling 


NEW,  Advanced  ASPIR-PULSE    Syringe 


Patented  design  improves  filling  for  both 
Aspiration  and  /^//ration  techniques 


NEW,  Purge  Guarcf "" 

One-Handed  Safety  Needle  Venting  System 


Patent-pending  design  allows  OneHanded  operation 
to  immediately  Purge  Air  Bubbles,  immediately 
Guard  the  needle  point  and  immediately  free  the 
other  hand  to  apply  pressure  at  the  puncture  site 


NEW,  Total  Ca++  Lyte 

Precision  Heparin 


A  breakthrough  patented  heparin  to  maximize  the 
precision  of  test  results  obtained  from  the  new  critical- 
care  blood  gas  and  critical  analyte  analyzers 
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See  your  Sherwood  Medical  OR  /Critical  Care  Sales  Representative  or  call  1-800-325-7472  for  a  complete  listing  of 

ASPXR-Putse"  Arterial  Blood  Gas  Kits. 
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